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Participation of U. S. Trawlers 
in the Offshore Shrimp Fisheries of 
French Guiana, Surinam, and Guyana, 1978-79 


ALEXANDER DRAGOVICH and ESSIE M. COLEMAN 


Introduction 


The waters overlaying the continen- 
tal shelf area of northeastern Brazil, 
French Guiana, Surinam, and Guy- 
ana, known as the Guianas-Brazil 
shrimp grounds (Fig. 1), harbor four 
commercial species of shrimp: Brown 
shrimp, Penaeus subtilis; pink-spot- 
ted shrimp, P. brasiliensis; pink 
shrimp, P. notialis; and white shrimp, 
P. schmitti. The Guianas-Brazil 
shrimp fishery, a multimillion dollar 
international fishery known as one of 
the most productive fisheries in the 





ABSTRACT—The offshore shrimp fishery 
of French Guiana, Surinam, and Guyana is 
known as one of the richest fisheries in the 
western hemisphere. The four principal species 
harvested are brown shrimp, Penaeus subtilis; 
pink-spotted shrimp, P. brasiliensis; pink 
shrimp, P. notialis; and white shrimp, P. 
schmitti. Brown and pink-spotted shrimp 
made up the bulk of landings. In 1978 and 
1979, the U.S. catch off the three Guianas was 
7.0 and 8.9 million pounds of shrimp or 38 and 
39 percent, respectively, of the total landings 
by all fleets operating in this fishery during 
these years. The average annual catches per 
U.S. trawler in thousands of pounds were 52.1 
(1978) and 67.5 (1979), and the annual catch 
rates were 13.1 (1978) and 15.4 (1979) pounds 
per hour. Most fishing was done at night at 
depths between 21 and 35 fm off French Gui- 
ana and Surinam and between 11 and 25 fm 
off Guyana. Large shrimp (<10 to 26-30 per 
pound) were prevalent in the landings during 
the first half of the year, while the smaller sizes 
(41-50 and >50 per pound) were prevalent dur- 
ing the second half of the year. 

In the absence of data for realistic estimates 
of maximum sustainable yield, our assessment 
of this fishery was based on trends (1961-79) in 
total catch of all nations fishing the area and 
the number of trawlers. The shrimp catches 
during 1966-79 remained fairly constant with a 
range of 15,000 to 20,000 t whole weight, as 
the number of trawlers varied from 281 to 658. 
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western hemisphere, emerged in the 
late 1950’s. The fishery’s history is 
reviewed by Naidu and Boerema 
(1972) and Dragovich (1981). Under 
the auspices of WECAFC (Western 
Central Atlantic Fishery Commis- 
sion), an international working group 
met in Panama in 1979 and reviewed 
the existing knowledge of the Gui- 
anas-Brazil shrimp fishery and assess- 


ed its state of exploitation. The same 
group reviewed and discussed suitable 
management measures and research 
needs and priorities. The proceedings 


The authors are with the Miami Laboratory, 
Southeast Fisheries Center, National Marine 
Fisheries Service, NOAA, 75 Virginia Beach 
Drive, Miami, FL 33149-1099. This paper is 
Contribution No. 83-27M. 
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Figure 1.—The Guianas-Brazil shrimping grounds, showing the fish ing zones 
and their common names. 





of the Panama meeting were pub- 
lished in February 1980 (Jones and 
Villegas, 1980a, b). The literature re- 
lated to the Guianas-Brazil shrimp 
fishery includes a large number of 
publications listed by Tashiro and 
Dragovich (1980). 

In this paper we discuss catch and 
effort statistics for 1978-79 from the 
U.S. flag trawlers operating off the 
shores of French Guiana, Surinam, 
and Guyana, and landing information 
obtained from processing plant rec- 
ords. In previous reports on this fish- 
ery (Jones and Dragovich, 1973; 
Dragovich and Coleman, 1980), we 
discussed the catch and effort statis- 
tics from the Guianas-Brazil shrimp 
fishery for 1972-77. During those 
years, U.S. trawlers fished off Brazil, 
and relevant statistics on their activity 
were collected under the terms of the 
U.S.-Brazil bilateral fishery agree- 
ment. The last of these agreements ex- 
pired in December 1977, and no fish- 
ing by U.S. vessels has occurred off 
Brazil since then. 


Sources of Data 
and Methods Used 


Data were obtained on a voluntary 


basis from 1) logbooks completed by 
the captains of U.S. trawlers operat- 
ing out of the ports of Cayenne, 
French Guiana; Paramaribo, Suri- 
nam; and Georgetown, Guyana, and 
2) from landing statistics of proces- 
sing plants from the same ports. 
Captains’ logbook records included 
daily entries on area fished, number 
of hours fished, number of hauls 
made, night or day fishing, estimated 
shrimp catch (pounds, heads-off 
weight), and most abundant species. 
Only the retained catch was reported 
and no estimates were made of the 
discarded by-catch. We also received 
monthly and annual landings from 
U.S. and other-than-U.S. boats that 
fished the fishing grounds off the 
Guianas. Each landing record de- 
noted a fishing trip and included the 
total weight of shrimp in each com- 
mercial weight category. Based on the 
market price of shrimp, landings were 
listed either as mixed shrimp (pink- 
spotted, brown, and pink) and/or as 
white shrimp. In our treatment of the 
landing’s data, the mixed and white 
shrimp were combined in one cate- 
gory. Landing records did not contain 
information according to the statisti- 


cal zones, as shown in Figure 1. Dur- 
ing 1978-79, the fleets based in Cay- 
enne, French Guiana; Paramaribo, 
Surinam; and Georgetown, Guyana, 
fished only off these three countries. 
Thus, the information on the areal 
origin of landings during 1978-79 is 
more precise than prior to 1978 when 
the fleets were fishing anywhere be- 
tween the Amazon and Orinoco 
Rivers. 


US. Catch and Effort Statistics 
Annual and Monthly Landings 


Prior to the implementation of off- 
shore jurisdiction, licensing require- 
ments, and landing quotas (Table 1), 
trawlers operating out of Guyana, 
Surinam, and French Guiana were 
not subject to regulations. Starting in 
1977 and thereafter shrimp trawlers 
have been licensed and their numbers 
have been regulated by each country. 
The present Guianas shrimp fleet is 
modern, fairly uniform in size, and 
uses Florida-type shrimp trawlers. Ex- 
cept for a slight increase in size and 
engine power and predominance of 
steel over wooden or fiberglass ves- 
sels, characteristics of the present fleet 


Table 1.—Coastal countries’ regulations affecting shrimp fisheries in the Gulanas-Brazil area’. 





Extended fishery jurisdiction 


Country and licensing requirements 


Closed 


season Area restriction 


Catch or effort 
limitations 


By-catch 
landings 


Shrimp size 
limitations 





Jurisdiction extended to 200 miles 

on 14/10/77. License fees for for- 
eign-owned Guyana-based vessels 
(US$5,000); foreign-based vessels 
(US$39,200) and Guyana-owned Guy- 
ana-based vessels (US$2,000); 12- 
mile territorial sea. 


Guyana 


Surinam Jurisdiction extended to 200 miles 
on 10/12/78. No license scheme; 3- 


mile territorial sea. 


French 
Guiana 


Jurisdiction extended to 200 miles 

in January 1977 by European Econom- 
ic Council (EEC). Licensing from 
France, no fee required at present, 
12-mile territorial sea. 


Jurisdiction extended to 200 miles 
in 1970. Foreign fishing under |i- 
censing scheme permitted until 
31/12/77. Since 1/1/78, only joint 
ventures and leasing arrangements 
permitted. 


Brazil 


None None, except foreign ves- 
sels must fish outside 12 


miles. 


None, except no shrimp- 
ing permitted in lagoons 
or lagoon outlets; no 
trawling inside 3 miles. 
From 30 April to 1 Jan- 
uary, no shrimping at 
depths less than 16¥2 fm. 
reached. 


None (closed 
season for 
foreign boats 
enforced in 
1972-77). 


None 


Total annual quota of 3,000 t 
set for 1978. Permanent li- 
censes issued to French Gui- 
ana-based vessels. Temporary 
licenses, based on fishing 
days, issued to foreign-based 


Limited entry, only 250 ves- 
sels allowed in the region 
Tutoia-Amapa. 


None None Shrimp vessels 
required to land 
2,000 Ib. of by- 
catch per trip; 
not strictly en- 


forced. 


No regulations, 
food fish landed 
according to mar- 
ket demand. 


No regulations, 
food fish landed 
according to mar- 
ket demand. 


vessels until total quota is 


No regulations, 
food fish landed 
according to mar- 
ket demand. 








‘All countries appear to have plans for imp 


iting stricter lati 
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are similar to those presented by 
Jones and Dragovich (1973). 

The total landings by U.S. vessels 
for 1978 and 1979 were 7.03 and 8.9 
million pounds, respectively. These 
represent 38.2 and 38.8 percent of the 
total landings by vessels from all 
countries participating in those years. 
We assembled data on annual land- 
ings, number of trawlers, and average 
annual landings per trawler for the 
period 1972-79 (Table 2) to demon- 
strate trends in shrimping activity by 
the U.S. fleet operating off the Gui- 
anas. The average catch per U.S. 
trawler in 1979 was 23 percent higher 
than that of 1978. 

The year 1972 i. used as a starting 
point because in July of that year the 
first U.S.-Brazil bilateral agreement 
was signed. Our data for 1972 repre- 
sents only the second half of the year 
and should not be used in compari- 
sons with data from other years. 

Monthly landings of shrimp for 
French Guiana and Guyana for 1978 
and 1979 are shown in Figure 2. In- 
sufficient data were available from 
trawlers fishing off Surinam to in- 
clude their landing information in 
Figure 2. 

Pronounced differences occurred in 
monthly shrimp landings from Guy- 
ana and French Guiana (Fig. 2). 
Whereas the Guyana landings had 
similar monthly trends in both years, 
monthly landings in French Guiana 
were irregular. Following an annual 
low during the early months of the 


Table 2.—Annual shrimp landings (million 
pounds, heads-off), number of trawlers, and 
weight landed by U.S. flag vessels in the Gui- 
anas-Brazil fishery (1972-79). The mean catch 
values per trawler were computed by using 
the actual landing figures instead of rounded- 
off values as shown. 


US. 
Year catch 


Weight landed 
per trawler 


Number 
of trawlers 


1972' : 153 
1973 t 188 
1974 i 207 
1975 J 157 
1976 134 


32.7 
72.3 


1977 q 141 
1978? A 135 


1979? ; 132 67.5 





‘One-half year. 
2No fishing in Brazilian waters by U.S. vessels. 
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Figure 2.—U.S. monthly shrimp landings fishing off Guyana and French 
Guiana, 1978-79. 


year, landings in Guyana peaked in 
May and thereafter declined. In 1978, 
French Guiana landings peaked in 
May and June and in 1979 in Janu- 
ary, March, and July. The number of 
boats varied only slightly during the 
2-year period; French Guiana had 60 
boats in 1978 and 56 in 1979, while 
Guyana had 74 boats in 1978 and 79 
in 1979. 


Catch Per Unit 
of Effort (CPUE) 


To express CPUE we used 1) catch 
per hour of fishing and 2) annual 
average catch per trawler, the latter 
being a popular method in the Gui- 
anas as a measure of fleet efficiency. 
The average catch per hour of trawl- 
ing was calculated from the captain’s 
logbooks while the annual average 
catch rates per trawler are based on 
landing records. 

Average hourly catch rates for 1978 
(13.1 pounds) and 1979 (15.4 pounds) 
were higher than the values for the 
two previous years (1976=11.8 


pounds/hour; 1977=9.6 pounds/ 
hour). This increase was particularly 
noticeable in the 15-20 pounds/hour 
category for which the values more 
than doubled off Guyana and off 
Surinam during 1979 (Fig. 3). Catch 
rates in the categories exceeding 25 
pounds/hour were reported only in 
1979 off Surinam. 

The average annual catches by U.S. 
trawlers in thousands of pounds were 
52.1 and 67.5 for 1978 and 1979, re- 
spectively. Except for 1973, the year 
of the bumper crop, the annual catch 
per trawler for 1979 was higher than 
the corresponding values for the pre- 
viously reported years (Table 1). The 
relatively high catches by U.S. trawl- 
ers in 1978 and 1979 were coincidental 
with the facts that 1) the fleets were 
restricted to fishing only off countries 
of their registry, and 2) the adjoining 
Brazilian fishing grounds off the 
mouth of the Amazon were shrimped 
by 160 instead of 250 trawlers, the 
maximum allowable number of trawl- 
ers for this area. 
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Figure 3.—Frequency distribution of mean catch per hour of trawling by U.S. 
shrimpers off the coast of Guyana, Surinam, and French Guiana, 1978-79. 


Distribution of Fishing 
Effort and Catch Rates 
in Relation to Depth 
and Fishing Zone 


Knowledge of areal and depth dis- 
tribution of fishing effort and related 
catch rates is very important in the 
ecological studies of commercially im- 
portant species of shrimp and is also 
of practical value to commercial fish- 
ermen (Jones and Dragovich, 1977). 
Based on captains’ logbooks, our 
trawlers fished depths from about 5 to 
60 fm. We plotted the distribution of 
fishing effort in relation to depth (Fig. 
4); 98 percent of U.S. shrimpers 
fished off French Guiana and Guy- 
ana. Off French Guiana, more than 
80 percent of fishing effort was at the 


intermediate depths between 21 and 
35 fm during both 1978 and 1979; off 
Guyana the pattern of effort differed 
from that off French Guiana as trawl- 
ers spread their effort over a much 
wider range of depths than off French 
Guiana (Fig. 4). 

To observe the spatial and temporal 
distribution of catch rates, we plotted 
the mean monthly hourly rates for 
each fishing zone (Fig. 5). The rates 
varied slightly during 1978 and 1979 
in all fishing zones and at all depths 
(Fig. 6); their coefficient of variations 
for French Guiana and Guyana com- 
bined for 1978 and 1979 were 20.6 
and 17.9 percent, respectively. The 
relatively high frequency of occur- 
rence of low catch rates off French 
Guiana (Fig. 3) might be related to the 
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Figure 4.—Distribution of fishing 
effort by depth interval for Guy- 
ana, Surinam, and French Guiana, 
1978-79. 


fact that shallow depths (21-35 fm) 
off French Guiana are fished 1rcre 
frequently than the same depths oif 
Guyana (Fig. 4). 


Distribution of Catch 
and Effort in Relation 
to Day and Night Fishing 


The chief determining factor in the 
daily distribution of effort on the part 
of shrimp fishermen is the quantity of 
marketable shrimp that they can 
catch. Catch and effort statistics in 
relation to day and night were col- 
lected from captains’ logbooks. 
Catches made between sunrise and 
sunset were recorded by shrimp cap- 
tains as day catches, those made be- 
tween sunset and sunrise as night 
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catches, and those that included day- 
time and nighttime trawling were 
labeled as both. Resulting data were 
shown for each fishing zone in Figure 
6 and for the 10 selected depth inter- 
vals for all fishing zones combined in 
Figure 7. 

If we exclude the effort reported as 
both day and nighttime combined, 
then most of the fishing effort oc- 
curred during night hours. The night- 
time effort in 1978 and 1979 repre- 
sented 85 and 77 percent of the total 
daily effort, respectively. The distri- 
bution of fishing effort as related to 
the time of the day further shows the hae ee ee 
existence of geographic differences, as 
more time was spent in day fishing off 
Guyana than off Surinam and French 
Guiana and the least time was spent 
off Surinam. Off French Guiana, 
proceeding from zone 75 to 77, during 
both years, there was less time spent 
in night fishing and more in day and 
night fishing combined (Fig. 6). In 
fishing zone 77, over 70 percent of the 
reported fishing effort was in day and 
night fishing combined. 

The distribution of daily fishing ef- 
fort in relation to depth showed that 
at shallow depths, particularly at the 
depth range 6-15 fm, more effort was 
at daytime than at nighttime (Fig. 7). 
At the depths exceeding 16 fm, most 
of the fishing effort occurred during 
night hours. Fishing at depths up to 
10 fm was mostly for white shrimp 
and was conducted primarily off 
Guyana. It is probable that the day- neering (apn pempenipeng 
time shrimping in the shallow coastal Ee ee ee a 0 eee ee en eer eee ee ee 
waters is related to greater turbidity. 

The distribution of the catch as re- 


(—) DAY 
Gam NIGHT 
sama DAY AND NIGHT 


EFFORT(%) BY TIME OF FISHING 


1978 


69 (EEE II 
20 EI III 
<< ea a STE 
IN 
6 EE SIN 
7 CEE IN 

one, EEE SI III 


1979 


(CEE WwW 
CEI WN 
CEE III 


CEE SON 
CEE INN 
CEE NNN 
CEE Ww 


STATISTICAL FISHING ZONES 








a f T 
70 80 90 100 o 10 


T T ee T T T T co 


20 «630 40 50 60 70 «4980 90 100 


PERCENTAGE OF LOGGED CATCH 


Figure 6.—Distribution of fishing effort by time of day and fishing zone in 
the Guianas shrimp fishery, 1978-79. 
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Figure 7.—Percentage distribution of fishing effort by U.S. vessels according 
to time of day and water depths in the Guianas-Brazil shrimp fishery, 
1978-79. 


Table 3.—The mean annual catch rates (pound/hour) 
of shrimp for day (D), night (N), and both day and night 
(B) of fishing in the fishing zones of Guiana fishery. 


1978 





lated to the time of the day was very 
similar to the distribution of effort 
(Fig. 8). Even though the total quanti- 
ty of shrimp caught during night 


Species Composition and 
Geographic Distribution 
of the Catch 
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20.4 
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9.7 
13.5 
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9.9 
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17.6 
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16.7 
15.5 


25.0 
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25.7 





hours exceeded the daytime catches 
by a substantial margin, the daytime 
catch rates were much higher than 
those found at night throughout the 
fishery (Table 3). 


Information on species composi- 
tion of shrimp catches was obtained 
from boat captains’ logbooks. Cap- 
tains recorded the most abundant spe- 
cies in their catch, although this meth- 
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Figure 8.—Percentage distribution of catch by U.S. vessels according to time 
of day and statistical fishing zones in the Guianas fishery, 1978-79. 
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Figure 9.—Species composition of the shrimp catches of U.S. vessels off the 
three Guianas by statistical fishing zones. Catches were recorded as mixed if 
two or more species were present in about equal proportions. 


od tends to overestimate the domi- 
nant species. The catch was recorded 
as mixed if two or more species were 
present in about equal proportions. 
The brown, pink-spotted, and white 
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shrimp are easily distinguishable from 
each other; the fourth species, pink 
shrimp, presents problems in identifi- 
cation because pink and brown 
shrimp are similar in appearance. 


Furthermore, brown and pink-spotted 
shrimp are caught in large quantities 
throughout the fishery while pink 
shrimp are found in small numbers 
only and only off western French 
Guiana, off Surinam, and off 
Guyana. 

In approximately three quarters of 
the logbook records (72 percent in 
1978; 76 percent in 1979) the catch 
was recorded as mixed and in the re- 
mainder, brown shrimp and pink- 
spotted shrimp were recorded as 
single species (Fig. 9). The geographic 
distribution showed prevalance of 
brown shrimp off French Guiana and 
pink-spotted shrimp off Surinam 
(Fig. 9). Off Guyana, pink-sputted 
shrimp were dominant during 1978, 
but in 1979 there was an increase in 
proportion of brown shrimp which 
were more abundant than pink-spot- 
ted shrimp in fishing zones 69 and 70. 
Pink shrimp were recorded in small 
quantities (1.3 percent of recorded 
catches) and they were present in all 
fishing zones except 77. White shrimp 
were noted in catches off all three 
Guianas, but were present even in 
lesser quantities than pink shrimp. 
Pink and white shrimp were not in- 
cluded in Figure 9 because they were 
present in such small quantities. The 
reported catches of white shrimp in 
this paper are not representative of 
this species, because U.S. fishermen 
do not fish intensively in the shallow 
depths where this species is most 
abundant. 

Brown shrimp were dominant off 
French Guiana and pink-spotted 
shrimp off Surinam in 1978-79 and 
Guyana in 1978. In 1979 the catches 
off Guyana, fishing zones 69 and 70, 
had more brown shrimp than pink- 
spotted shrimp, while in fishing zone 
71, pink-spotted shrimp were pre- 
dominant. Our data on species com- 
position and their distribution for the 
1978-79 period is in general agreement 
with our observations for the previous 
years (Jones and Dragovich, 1977; 
Dragovich and Coleman, 1980). 


Size Composition of 
Shrimp in the Landings 


Knowledge of temporal and spatial 





——1978 
----1979 

















LANDINGS IN THOUSANDS /LB 














JAN FEB MAR APR MAY JUN JUL AUG SEPT OCT NOV DEC 


MONTH 


Figure 10.—Monthly distribu- 
tion of size categories of shrimp 
from landings in Guyana, Suri- 
nam, and French Guiana com- 
bined, 1978-79. 


occurrence of different sizes of 
penaeid species may help us to under- 
stand the area and time of recruitment 
and their subsequent availability to 
the fishermen. Our information on 
shrimp sizes from captains’ logbooks 
is biased. As during the past years 
(Jones and Dragovich, 1977; Drago- 
vich and Coleman, 1980) the majority 
of the catch recorded in the captains’ 
logbooks for 1978 and 1979 was 
medium sized shrimp (16-35 headless 
shrimp per pound). In some instances 
the size of shrimp in landings may re- 
flect selective fishing as influenced by 
market price of shrimp, fuel prices, 
feasibility of operation, skill of the 
crew, condition of the boat, and en- 
vironmental conditions. 
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Figure 11.—Numerical size composition of shrimp 
landed in the three Guianas, 1978-79. 


The majority of shrimp landed dur- 
ing 1978 and 1979 were in the 26-30, 
21-25, and 16-20 tails per pound size 
categories and a large quantity of 
shrimp was in the smallest size cate- 
gory (>50) (Fig. 10). When the data 
on sizes are presented on a numerical 
basis (Fig. 11), it becomes apparent 
that the major portion of shrimp 
caught are in the smallest size cate- 
gory. If these small shrimp were al- 
lowed to grow another 2-3 months, 
the economic return to the commer- 
cial fisherman probably would have 
been considerably higher. 

Based on landing records, monthly 
distribution of shrimp sizes in the 
present study was very similar during 
both reported years (Fig. 10). There 
were two modal peaks, one represent- 
ed the smallest size category (>50) and 
the other the larger sizes (26-30 and 
16-20). The principal difference in the 
distribution of shrimp sizes between 
1978 and 1979 was that both peaks 
were more pronounced during 1978 
than during 1979. During 1979 the 
variations between the size categories 
(16-20 to >50)were very slight. Larger 
shrimp (from <10 through 26-30) 
were landed in greater quantities dur- 
ing the first half of the years than dur- 
ing the second half of the years, while 
the smallest sizes (41-50 and >50) were 
landed in greater quantities during the 


second half of the years; the monthly 
distribution of intermediate sizes did 
not follow a pattern. If we assume 
that these data are accurate and not 
reflective of selective fishing, then we 
can deduce that the major portion of 
shrimp were recruited to the fishery 
from June to December. 

We also examined separately the 
areal distribution of shrimp sizes 
taken by fleets fishing off French Gui- 
ana and off Guyana. Landings off 
French Guiana had more larger sizes 
of shrimp than the landings off Guy- 
ana, while the smallest sizes (41-50 
and >50) were much more abundant 
off Guyana than off French Guiana. 
The size data from Surinam were un- 
available to us. 

Based on our data, the sizes of 
brown, pink-spotted, and pink 
shrimp generally increase progres- 
sively with increasing depth. Our ex- 
amination of the fishing effort off 
Guyana and French Guiana in rela- 
tion to the depth of fishing (Fig. 4) 
showed that the trawlers fish more 
shallower depths off Guyana and 
consequently catch more small sizes 
of shrimp than off French Guiana. 


Trends in the Fishery 


Due to the lack of information on 
the inshore shrimp fishery for juve- 
niles and inadequate species data for 
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the offshore shrimp fishery, estimates 
of maximum sustainable yield (MSY) 
would not be realistic. Thus, we have 
considered the status of this fishery 
only in general terms showing the 
total catch versus the number of boats 
(Fig. 12) and on the basis of gross sta- 
tistics related to the fishing trends 
(Fig. 13). For this purpose we have 
viewed the fishery as supported by 
one stock with all species combined. 
Following the period of expansion of 
this fishery (1960-65), commercial 
landings by the participating nations 
have remained fairly constant within a 
range of 15,000 to 20,000 t whole 
weight for the period 1966-79 (Fig. 
12), while the number of trawlers 
varied from 281 to 658. From Figure 
12, it is apparent that the number of 
trawlers has considerably increased in 
recent years and that the total catch 
has not increased concomitantly. As 
in past analyses on this fishery (Jones 
and Villegas, 1980a), Figure 12 in- 
cludes data from all other fleets that 
fish the Guianas-Brazil shrimp 
grounds. 
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Figure 12.—Fleet size and landings from the offshore Guianas-Brazil 
shrimp fishery, 1961-79. 
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Figure 13.—Trends in catch per unit of effort of shrimp fleets based in French 
Guiana, Guyana, and Surinam, 1961-79. 
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Moving Out the Learning Curve: 
An Analysis of Hard Clam, Mercenaria mercenaria, 
Nursery Operations in South Carolina 
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HARRY Q. M. CLAWSON, and FRED S. STEVENS 


Introduction 


Trident Seafarms Company’s' co- 
operative venture with the South 
Carolina Wildlife and Marine Re- 
sources Department started in late 
September 1980 with the goal of dem- 
cnstrating the commercial feasibility 
of hard clam mariculture in South 
Carolina. The cooperative agreement 
requires Trident Seafarms to provide 
the total capital funding for the cul- 
ture operations, while the Marine Re- 
source Research Institute of the South 
Carolina Wildlife and Marine Re- 
sources Department provides techni- 
cal direction and scientific expertise to 
the project. The South Carolina Sea 
Grant Consortium provides funding 
for scientific research associated with 
the project, and has provided staff 


‘Mention of trade names or commercial firms 
does not imply endorsement by the National 
Marine Fisheries Service, NOAA. 





ABSTRACT—Economic and performance 
analyses of the nursery phase of a commercial- 
scale hard clam farming operation are pre- 
sented. The cooperative venture between the 
State of South Carolina and the private, for 
profit, company has passed 18 months of 
nursery operations. During the first full year 
2,354,000 seed clams in the size range of 8-13 
mm were planted at a direct cost of 2.58 cents 
each. It is projected that in the third year of 
operations this will increase to 12,000,000 
clams at a direct cost of 1.07 cents each. Sur- 
vival in the nursery has averaged 93.3 percent 
per month, which indicates a 63.4 percent 
overall nursery survival rate. 


time for some of the analytical work 
presented in this paper. 

The project purchases its seed stock 
from commercial shellfish hatcheries, 
which provide postlarve, or set, aver- 
aging 1 mm in size (longest dimen- 
sion). Upon arrival, the 1 mm animals 
are placed in the project’s nursery, 
which is a shore-based facility for in- 
termediate growout before field plant- 
ing. 

The very small animals are placed 
either in trays or in upflow silos in the 
nursery, where estuarine water is con- 
tinuously pumped over them (Manzi 
et al., 1981). The seed clams extract 
all of their nutritional requirements 
from natural flora in the water, and 
no supplemental feeding is used. 

As the clams attain a size of 8-10 
mm, they are taken from the nursery 
and placed in vinyl-coated wire trays 
for field growout (Manzi et al., 1981). 
These trays are placed in the intertidal 
zone of a salt marsh creek. The clams 
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are allowed to grow to a size of ap- 
proximately 25 mm, undisturbed ex- 
cept for the routine maintenance of 
the trays, and the washing off of ex- 
cess silt with a high-pressure hose. 

When the clams reach 25 mm, the 
trays are opened, the clams are sort- 
ed and replanted at about one- 
quarter of the original density in less 
well protected trays. These trays are 
again placed in the intertidal zone, 
and the clams are allowed to grow to 
a marketable size of about 50 mm. 
The technical aspects of the project 
have been described in earlier 
publications (Manzi et al., 1981; 
and Manzi et al., In press). Growth 
rates and density relationships were 
described by Hadley and Manzi (In 
press). 

This report is an analysis of the 
economics of the nursery operations 
and the learning experiences that oc- 
curred during the first 18 months of 
operation. 


Production Overview 


The farm was started with 5,142,000 
clams, purchased from late Septem- 
ber to mid-November 1980. These 
clams ranged in size from 1 to 13 mm. 
No additional seed clams were pur- 
chased until May 1981, when slightly 
over one-half million clams entered 
the nursery. The next major series of 
purchases occurred between July and 
November 1981 when 14,060,000 
clams of approximately 1 mm were 
obtained. The total number of seed 
clams entering the nursery during the 
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Table 1.—Nursery production summary. 





Introduction 
9/29/80 


First quarter 
12/1/80 


Second quarter 


Third quarter 
4/1/81 6/24/81 


Fourth quarter 
9/1/81 


Fifth quarter 


12/1/81 (3/22/82) 





Starting Stock 
Trays 0 
Silos 0 
Box & 50 cm 0 

Purchases 


15,142,000 
Field Returns 0 


4,012,440 
0 


2,687,661 


4,031,733 
0) 352,771 


0 
3581,000 
0 


i) 
3,710,000 
0 


2,053,725 
3,492,180 


0 
10,300,000 
14,700 


2,215,915 0 
10,792,238 0 


0 
19,733,000 
14,700 





Subtoial to 
account for: 5,142,000 
Planted 
Finishing Stock 

Trays 

Silos 

Box & 50 cm 0 


512,000 


24,912,440 
0 


Subtotal 
accounted for: 5,428,040 
Difference 


(net mortality) 286,040 


4,912,440 
409,600 


4,031,733 
0 


4,441,333 


(- 471,107) 





4,612,733 6,750,432 


770,800 457,200 
2,687,661 2,053,725 

352,771 3,492,180 
0 0 0 


15,860,605 
717,000 


2,215,915 
10,792,238 


13,008,153 19,747,700 


128,000 2,994,600 
964,411 

7,515,833 

0 677,756 


964,411 
7.515,833 
77,756 





3,811,232 


(- 901,501) 


13,725,153 


(— 2,135,452) 


9,286,000 12,156,200 


(— 3,722,153) (— 7,591,500) 





'Does not include 500,000 written off as bad shipment. 


Does not include 237,000 lost. 





3Does not include 500,000 written off as bad shipment. 


period of analysis was 19,733,000 
(Table 1). 

The differences between the two 
major purchases of seed stock empha- 
size two of the major learning experi- 
ences that we want to relate in this re- 
port. The first concerns the size of the 
clams purchased. The initial purchase 
of seed was defined by a much larger 
range of sizes (from 1 to 13 mm) than 
was the second major purchase (from 
1 to 2 mm). This occurred because the 
cost and scarcity of larger sizes of seed 
made the purchase of 1 mm seed 
stock a more economically feasible 
purchase. The price of seed in the first 
purchase averaged $6.38 per 1,000, 
while the second purchase averaged 
$3.72 per 1,000. 

The second difference between the 
two purchases was in the quantities 
purchased. The second major pur- 
chase involved almost three times the 
quantity of clams as the first. This 
was because the nursery was fully op- 
eraticnal, and the original nursery op- 
eration was not taking full advantage 
of cost reductions from the economies 
of scale available to it, an element 
which will be discussed later in the 
paper. 

A total of 2,994,600 clams were 
transferred to the field operations. 
The timing and quantities of the 
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plantings are given in Table 1. The 
plantings can be broken into roughly 
three time periods. The clams planted 
during the first period consisted of 
clams greater than 6 mm from the 
original purchase. This period lasted 
from the beginning until about the 
end of April 1981 and included the 
first 1,216,000 clams planted. The sec- 
ond period of plantings was com- 
posed of the smaller sized clams in the 
original purchase. It started in about 
May 1981 and continued through De- 
cember 1981 and consisted of 1,778,000 
clams. The third period just began in 
May 1982 and consisted of clams im- 
ported into the nursery in the last half 
of 1981. 

The number of clams remaining in 
the nursery after plantings and mor- 
talities as of the latest inventory (mid- 
March 1982) was 9,158,000. Thus an 
estimate of the overall mortality in the 
nursery can be made by starting with 
the 19,733,000 clams purchased and 
subtracting the 2,994,600 clams plant- 
ed along with the 9,158,000 clams re- 
maining which yields a mortality of 
7,580,400 clams (Table 1). This is a 
loss of 38.4 percent of the total num- 
ber of clams purchased. 

However, this calculation of an 
overall mortality figure could be high- 
ly misleading because it does not take 


Table 2.—input and output flows of seed clams for an 
April to December seed purchasing season at constant 
and seasonally decreasing seed prices. 


Seasonally decreasing 
prices 





Constant prices 
@$6.00/1,000 


Input Output 
Month —_(000) (000) 





Input 
(000) 


Price Output 
($/1,000) (000) 
Jan. 730 0 

0 
0 
1,049 
0 


348 
1) 

0 
2,162 
0 


6,569 





into account the variations in the 
number of clams in the nursery over 
time, nor does it consider the timing 
of the purchases and planting of the 
seed clams. In order to overcome the 
weakness in the calculation of the 
total nursery mortality rate, we calcu- 
lated an estimated monthly survival 
rate for each inventory period begin- 
ning with the first quarter of 1981 to 
the end of the analysis (Table 2). This 
assumes a fixed survival percentage 
within each quarter, accomplished by 
calculating an estimated average num- 
ber of clams in the nursery for each 
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Figure 1.—Unit production costs per 8-10 mm clam. Direct production costs are shown for the 
original nursery system at two 1 mm seed purchase prices, $6.38/1,000 (line A) and $3.72/1,000 
(line B), and the new nursery system at a 1 mm seed purchase price of $3.72/1,0) (line C). 


month during the quarter; taking the 
actual starting count, adding to it the 
number of clams purchased and sub- 
tracting the number of clams planted. 
This number was then multiplied by 
the calculated survival rate to give the 
starting count for each of the follow- 
ing months in the quarter. The calcu- 
lated finishing balance for the last 
month of the quarter was subtracted 
from the actual inventory at the end 
of the quarter. The estimated survival 
rate was adjusted in an interative pro- 
cedure until the calculated balance 
matched the actual inventory at the 
end of each quarter. We also used the 
same procedure to calculate the over- 
all monthly survival rate (93.3 percent 


12 


per month). If one wanted to estimate 
the number of clams surviving 
through to the end of the 7 months in 
the nursery, then one would take the 
monthly survival rate to the seventh 
power, i.e., (0.937)’ =63.4 percent. 


Direct Costs 


The estimated monthly survival 
rates were used to calculate the total 
purchased seed costs for the field- 
planted stock leaving the nursery. 
These costs along with the other 
nursery costs for the first full year of 
normal nursery operations are given 
in Table 2. During this period, 
2,354,600 seed clams were transferred 


to the field. The calculated overall 
nursery survival rate used was 63.4 
percent. The average cost for the seed 
clams purchased earlier and planted 
during this period was $6.38 per 
1,000. Thus, the actual seed cost com- 
ponent for the clams leaving the nurs- 
ery was (1/0.633) times $6.38 which is 
$10.08 per 1,000 or 1.01 cent apiece. 

However, seed cost was not the 
largest cost component for the nurs- 
ery. The largest cost was labor, main- 
ly because of the extra work required 
to overcome the high silt loading 
found in trays. The equivalent of 
three full-time persons was used to 
operate the nursery: One technician 
and two hourly employees. The labor 
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Figure 2.—Monthly growth rates for a composite of all seed sizes in the 
nursery. (Data from Manzi et al., 1981). 


cost was $25,900 or 1.10 cents per 
clam leaving the nursery. 

The capital investment in the nurs- 
ery as of 1 October 1981 was $18,000. 
Using a 5-year straight line deprecia- 
tion rate, the yearly depreciation 
charges are $3,600. This amounts to 
only 0.15 cent per clam. Straight line 
depreciation is used to give a more ac- 
curate image of the costs of produc- 
tion without the complications of 
taxes. The monthly electric bill aver- 
aged about $250 or $3,000 per year, 
which amounts to 0.13 cent per clam. 
These and the remaining costs are 
summarized in Table 3. The total 
direct cost to operate the nursery dur- 
ing this 12-month period was 
$60,659.43. This resulted in a direct 
cost of 2.58 cents per 8-10 mm clam 
produced during the period. 

It should be remembered that these 
are direct costs of operating the nurs- 
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ery and do not include such things as 
a share of the administrative over- 
head, interest costs, or selling costs 
(Horngren, 1972). Also very impor- 
tantly, these costs are not adjusted for 
the value added to the work-in- 
progress (i.e., the additional growth 
put on the clams remaining in the 
nursery). An example of work-in- 
progress is that during the latter 
months of 1981 an additional 14,010,- 
000 seed clams were imported into the 
nursery. The additional seed clams 
necessitated an expansion of the nurs- 
ery. This was done with the installa- 
tion of forced upflow silos, which are 
comparatively more labor efficient in 
the culture of seed clams in the 1-4 
mm size range. Their support was in 
addition to the effort needed to pro- 
duce the 2.354 million clams planted 
during the budget year of this 
analysis; and the direct costs of the 


production of the 2,354,000 clams 
sent to the field should be adjusted to 
reflect this fact. Once the nursery 
enters a steady-state production 
schedule, the adjustments for work- 
in-progress should be relatively unim- 
portant to the costing analysis. 

The direct cost figures are for the 
nursery system that was in place for 
most of the period of analysis. Unit 
costs of production for various levels 
of output of this system are given in 
Figure 1. Throughout the range of 
production available from the old 
nursery, costs strongly decline with in- 
creases in production. This was a 
result of the spreading relatively fixed 
costs over a larger production base. 
The curves are continued beyond the 
theoretical capacity of the nursery 
only to show that a majority, but not 
all, of the decreases in direct unit costs 
have been captured at a production 
level of 5 million clams per year trans- 
ferred to the field. 

Unit production costs are also illus- 
trated in Figure 1 for the original 
nursery system at a seed purchase 
price of $3.72/1,000 and for the new 
nursery system under construction us- 
ing a seed purchase price of $3.72/ 
1,000. The new nursery system is de- 
signed to eventually produce 12 


Table 3.—Estimated first year costs and projected 
third year costs of the nursery operation.’ 





First year 


Cost per 
clam in 





Actual 
costs in 


Item dollars 





Variable costs 
Seed 


$23,731.99 
25,884.89 
3,000.00 


Labor 
Utilities 
Supplies 
Automobile 
Phone 


1,200.00 
1,138.44 
600.00 


Fixed Costs 
Rent 
Insurance 
Depreciation 


1,500.00 
0.00 
3,604.00 


Grand total $60,659.43 





‘The analysis is based on: First year a total of 2,354,600 
8-10 mm clams planted during the period 1 Dec. 1980 to 1 
Dec. 1981 and an average purchase price of $6.38. Third 
year: A total plant of 12,000,000, and an average purchase 
price of $3.72. Both years: A survival rate of 63.3 percent. 





million 8-10 mm seed clams per year 
for the field growout phase. It will do 
this while using less labor than the old 
nursery system. The gains in labor ef- 
ficiency are being made by switching 
from a tray (raceway) culture system 
to a silo culture system (Manzi et al., 
In press). The original nursery design 
used only trays which proved to be 
very labor intensive because of a rapid 
buildup of silt. The silt is also more 
difficult to remove from the trays. 
The first improvement in efficiency 
was the installation into the old nurs- 
ery of the small forced upflow silos in 
mid-1981. The new nursery will con- 
vert the tray culture used in the 4-10 
mm growth period over to a passive 
upflow silo system, so that no trays 
will be used in the nursery. 

The theoretical limit of the mid- 
1981 nursery system’s productive 
capacity was determined with the use 
of linear programming (LP) tech- 
niques (Hillier and Lieberman, 1974). 
The variation in monthly growth rates 
that were encountered are shown in 
Figure 2. These growth rates were 
then used to map the production of 
field growout sized seed for each 
month. The maps were then com- 
bined with estimates of the carrying 
capacity of the trays and silos for each 
size range of clam found in the nurs- 
ery to form a LP model of the system. 
This LP model was used to investigate 
the effects of the length of the seed 
purchasing season upon both the 
maximum output of the nursery (Fig. 
3) and the percentage of the maximal 
utilization of available tray space by 
months (Fig. 4). This was done by set- 
ting up the LP to maximize the output 
of the nursery by varying the timing 
and quantity of the seed purchases 
within the bounds set by the seed pur- 
chasing season. 

This produced a highly pulsated 
stream of inputs and production from 
the nursery. The scheduling require- 
ments were such that the maximum 
production might never be reached 
because of an inability to or the lack 
of desire to obtain 1 mm clams in pre- 
determined quantitites at the specified 
dates. The input and output schedules 
for an April-December purchasing 
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Figure 3.—The percentage of maximal output as a function of the 1 mm seed 
purchasing season. To determine the percentage of maximal output, first 
locate the first month of the purchasing season along the bottom of the 
figure, then move directly above and locate the bar for the last month of the 
purchasing season. The percentage of maximal output will be found on the 


left axis. 


season are given in Table 4. This table 
also shows the changes in the timing 
of the input and output when a sea- 
sonal decrease in price of 1 mm clams 
is included into the model. 


Discussion 


The most important piece of 
knowledge that has been gained in the 
past 18 months is that the nursery sys- 
tem as it was designed works. The 
nursery is able to raise 1 mm postlarve 
up to a size where they are able to be 
planted in the field growout stages of 
the farming operation. 

First among the operational lessons 
learned in the nursery is that the hori- 
zontal tray or raceway is not eco- 
nomically practical for South Caro- 


Table 4.—Estimated monthly survival rates. 





Survival rate in 


Quarter Beginning date percent per month 





Introduction N.A. 
First 
Second 
Third 
Fourth 
Fifth 
Overall 


September 1980 

1 December 1980 

1 April 1981 

24 June 1981 

1 September 1981 

1 December 1981 

1 December 1980 to 
22 March 1982 





lina waters. This is because of two 
factors. First, the siltation rate is far 
too high, and this makes frequent 
cleaning a tedious necessity. The 
amount of labor involved is over- 
whelming. Second, the trays do not 
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Tray Utilization By Month As 
Determined By Seed Purchasing Season 


APRIL TO NOVEMBER JULY TO NOVEMBER SEPTEMBER TO NOVEMBER 


a 


MAMI ' ce... +. ee 


JFMAMJJASOND JFMAMJJASON 
99% of Maximum Output 82% of Maximum Outpu 
APRIL TO OCTOBER JULY TO OCTOBER 











% TRAY UTILIZATION 























re. re te re ee 
JFMAMJJASOND 


68% of Maximum Output 
SEPTEMBER TO OCTOBER 








% TRAY UTILIZATION 



































a. = os 
JASOND J 
aximum Output 40% o 


T T 
JFMA 
90% of 


<- No Animals in System 
<—-~1No Animals in System 


z+\ 


z=- 
>- 
c+ 


T 
JJASOND 


= 


ximum Outpu 


T 
M 
Maximum Output 54 











Figure 4.—Percentage of tray utilization in the mid-1981 nursery for six selected seed purchasing seasons. 


make the most efficient use of nursery 
floor space, and when they are 
stacked the awkwardness of cleaning 
them is increased dramatically. 

Next, the importance of quality 
control of the seed purchases has been 
realized. In South Carolina, we can 
obtain growth in the nursery well into 
the fall, and this factor has led to pur- 
chases late in the season at discounted 
prices. However, these seed clams 
may have been the slow growers 
(culls) that did not make it out of the 
more northern nurseries in a reason- 
able length of time, and thus, were 
available during the latter part of the 
season at smaller sizes and low prices. 

Economies of scale are important; 
Trident Seafarms is now moving to a 
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larger, more capital intensive nursery 
system. The new system is designed 
for much greater production using 
essentially the same amount of labor 
as the old tray-based nursery system. 
This will drastically decrease the labor 
component of the unit production 
costs. 

The importance of inventory con- 
trol and good record keeping in order 
to evaluate performance should be 
emphasized. 

Finally, the importance of building 
sufficient extra capacity into the nurs- 
ery so that seasonal increases in the 
availability of nursery size seed clams 
can be accommodated without dis- 
ruption of the production schedules 
must be stressed. 
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Tilefish off South Carolina and Georgia 


Introduction 


The distribution of tilefish, Lopho- 
latilus chamaeleonticeps, is discontin- 
uous along the outer continental shelf 
of the eastern United States and Gulf 
of Mexico. Dooley (1978) described 
the species and Katz et al.' recognized 
three populations: 1) Off southern 
New England and in the middle 
Atlantic, 2) in the Gulf of Mexico, 
and 3) off the southeastern U.S. 
coast. 

Commercial U.S. tilefish landings 
were 8,595,000 pounds in 1981, with 
an ex-vessel value of $7,544,000 (U.S. 
Department of Commerce, 1982). 


‘Katz, S. J., C. B. Grimes, and K. W. Able. 
1979. Identification of tilefish, Lopholatilus 
chamaeleonticeps, stocks along the United 
States’ east coast and Gulf of Mexico. Paper 
presented at Amer. Fish. Soc. Meeting, April 
1979, Providence, R.I. 





ABSTRACT—During 1980-81, the area 
along the 200 m (100-fathom) curve between 
31°20'N, 79°40'W and 33°10'N, 77°20'W 
was surveyed for tilefish, Lopholatilus 
chamaeleonticeps. Research cruise data and 
logsheet information provided by commercial 
Sishermen were analyzed to evaluate catch-per- 
unit-of-effort (CPUE) by area, depth, and 
time of day. Size composition by area and 
depth was determined and mean total length of 
commercial catches was obtained from port 
sampling. Tilefish were abundant along 130 
km (70 n.mi.) of the outer continental shelf in 
180-300 m (90-150 fathoms) over soft, green 
mud. Bottom temperatures ranged from 7.5° 
to 16.0°C (46°-61°F). Mean total length de- 
clined significantly and the percentage of fish 
<3.6 kg (8.0 pounds) in commercial catches in- 
creased substantially. Preliminary indications 
are that the 1981 commercial catch off South 
Carolina and Georgia was comparable to the 
annual maximum sustainable yield from the 
population in that area. 
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Most of this production came from 
the middle Atlantic and southern New 
England. Tilefish were first discov- 
ered off New England in 1879 (Goode 
and Bean, 1880), but a mass mortality 
in 1882 drastically reduced that popu- 
lation (Collins, 1884). The stock sub- 
sequently reestablished itself and a 
commercial fishery began in the mid- 
dle Atlantic in 1915 (Smith, 1917). 
Landings fluctuated widely until 
1972, then increased substantially as 
the commercial longline fishery ex- 
panded. New Jersey longliners pres- 
ently account for most of the regional 
landings (Grimes et al., 1980). 

In the Gulf of Mexico, there was no 
substantial fishery for tilefish before 
1981. Exploratory surveys during 
1967-68 found that tilefish were the 
most abundant demersal foodfish 
(based on longline catch-per-unit-of- 
effort) in depths >200 m (>100 
fathoms) (Nelson and Carpenter, 
1968). Additional longlining in 1975 
confirmed this’. Because of the need 
to develop alternative opportunities 
for shrimp trawlers, interest in bot- 
tom longlining was renewed in 1980 
and a commercial fishery developed. 

In the South Atlantic Bight, land- 
ings of tilefish by snapper reel fisher- 
men were small prior to 1980 and 
were primarily caught in a small area 
off southeastern Florida. In 1980, the 
South Carolina Wildlife and Marine 
Resources Department began a study 
of the development potential of tile- 
fish off South Carolina and Georgia 


*Cruise Report, FRS Oregon II, Cruise 63. 
U.S. National Marine Fisheries Service, 5 p. 
Pascagoula, Miss. 


R. A. Low, Jr., G. F. Ulrich, and F. Blum are 
with the South Carolina Wildlife and Marine 
Resources Department, P.O. Box 12559, 
Charleston, SC 29412. F. Blum is currently 
with the Charleston Star Seafood Co., i01 
Haddrell St., Mt. Pleasant, SC 29464. Views 
or opinions expressed or implied are those of 
the authors and do not necessarily reflect the 
position of the National Marine Fisheries Ser- 
vice, NOAA. 


and several commercial boats began 
directed fishing for the species. This 
paper describes the results of that 
study and the status of the commer- 
cial fishery. In 1981, commercial tile- 
fish landings in the South Atlantic 
Right were 1,125,000 pounds’. 


Methods 
Field Procedures 


Objectives were location of suitable 
habitat and concentrations of tilefish 
off South Carolina and Georgia, then 
evaluation of seasonal catchability, 
size composition, and catch rates by 
area, depth, and time of day. The 
area along the 200 m (100-fathom) 
curve between 31°20’N, 79°40’'W 
and 33°10'N, 77°20'W was divided 
into blocks (Fig. 1). Loran-C (7980 
chain) boundaries of these blocks are 
listed in Table 1. Survey procedure 
consisted of traveling along a ran- 
domly determined course between 180 
and 300 m (90 and 150 fathoms) while 
continually recording bottom topog- 
raphy with a whiteline fathometer. 


*South Atlantic Fishery Management Council. 
July 1982. Source document-Fishery manage- 
ment plan for the snapper-grouper complex of 
the South Atlantic region. Charleston, S.C. 
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Test fishing with electric snapper reels 
was conducted on fish marks and at 
irregular intervals along the trackline 
to determine bottom composition 
from the impact of the weight 
(Porter, 1976) and availability of tile- 
fish. Bottom grab samples were later 
made to verify substrate composition. 

During July 1980, three 1.5-hour 
longline sets were made in the center 
of block 5 in 190-210 m (95-105 
fathoms). No. 3 and 5 circle hooks 
with 760 mm (30-inch) monofilament 
snells were attached to nylon ground- 
line with swiveled snap-on connect- 
ors. Weights (about 2 kg or 4 pounds 
each) were spaced on the groundline 
at 110 m (325-foot) intervals. For two 
sets, the groundline was 700 m (2,300 
feet) and hooks were spaced 4 m (13 
feet) apart. For the third set, the 
groundline was 1,180 m (3,900 feet) 
and hooks were spaced 12 m (39 feet) 
apart. 

Cruises to evaluate seasonal catch- 
ability and size composition were con- 
ducted in 1980 (October), 1981 
(March, April, July, August, Oc- 
tober, and November), and 1982 
(January and February). Drift-fishing 
with snapper reels was done within 
blocks in 1) 180-209 m (90-104 fath- 
oms), 2) 210-239 m (105-119 
fathoms), and 3) 240-300 m (120-150 
fathoms). For each drift, the follow- 
ing were recorded: 1) Time at start 
and end, 2) Loran-C position at start 
and end, 3) depth at start and end, 4) 
number of reels fished, and 5) number 
of tilefish caught. Each fish was 
measured (total length in cm) and 
weighed (in kg). 


Table 1.—Boundaries of areas surveyed off 
South Carolina and Georgia between lat. 
31°20'N, long. 79°40'W and lat. 38°10’N, 
long. 77°20'W. 





Block Loran C (7980-chain) boundaries 





45025-45090 
45110-45150 
45110-45150 
45110-45150 


59325-59550 
59975-60050 
60050-60150 
60150-60275 
60275-60350 
60350-60425 
60425-60525 
60525-60600 
60600-60700 
60700-60800 
60800-60900 


45110-45150 
45110-45150 
45100-45140 
45090-45130 
45080-45120 
45070-45110 
45050-45090 


“SOON OVTSLAN— 


= 
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Figure 1.—Areas surveyed: The dotted line represents the 200 m (100-fathom) 
curve (not drawn to scale). 


Cook and Crist (1979) showed that 
the temperature of demersal fish >60 
cm total length immediately after cap- 
ture was usually within +1.0°C of 
the true bottom temperature. Internal 
temperatures of tilefish >60 cm total 
length were occasionally measured 
immediately after capture by inserting 
a metal-cased thermometer into the 
anus. These readings were then com- 
pared periodically with XBT tempera- 
tures taken at the same time. 

Captains of two snapper reel boats 
and two longliners routinely kept 
daily logs of fishing activities which 
they turned over to us. Captains of 
two converted shrimp boats furnished 
similar data occasionally (since they 
participated in the fishery on a part- 
time basis). Snapper reel fishermen 
recorded the same information as we 
did during the research cruises (except 
for temperature). Longliners recorded 
the number of hooks per set in addi- 
tion. Scientific personnel periodically 
made trips aboard these boats to ob- 
serve fishing methods, verify logsheet 
data, and record point-of-capture in- 
formation. 

Size composition of commercial 


catches was monitored by routine 
port sampling. Catches sampled rep- 
resented a substantial amount of the 
tilefish landed in South Carolina. At 
least 75 fish (or the entire catch if less 
than this) were chosen at random 
from each landing, with separate sub- 
samples being measured for snapper 
reel and longline-caught fish. 


Data Analysis 


Snapper reel catch and effort data 
were combined for commercial and 
research vessels (to expand sampling 
coverage) because the gear and fishing 
methods were identical. Because two 
objectives were to evaluate seasonal 
catch rates and the trend in catch-per- 
unit-of-effort (CPUE) as the fishery 
expanded, data were pooled and ana- 
lyzed by 3-month quarters: 1) Spring 
— March, April, May; 2) Summer — 
June, July, August; 3) Fall — Sep- 
tember, October, November; and 4) 
Winter — December, January, Feb- 
ruary. 

CPUE was used to evaluate season- 
al catchability by 1) block, 2) depth, 
and 3) time of day (0700-1100, 1100- 
1400, 1400-1700, and 1700-2000 
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hours). Mean CPUE can be calculat- 
ed using two methods: 1) Catch (C) 
and effort (f) can be summed and the 
mean calculated as 
aL 
xf 

(the ratio of averages statistic), or 2) 
the CPUE for each observation can 
be determined and the mean then cal- 
culated as the average of these values 
(the average of ratios statistic). Roths- 
child and Yong (1970) recommended 
use of the latter procedure because the 
resultant values are unweighted by the 
distribution of effort and tend to con- 
form more to the normality assump- 
tions associated with statistical 
analysis. This method also provides 
estimators of variances, which the 
former method does not. We there- 
fore used average of ratios statistics in 
our analysis. 

Choice of an appropriate unit of ef- 
fort is partly dependent on assump- 
tions regarding distribution of fish 
and of effort. Off New England and 
in the middle Atlantic, tilefish are 
contagiously distributed, as indicated 
in fishing patterns (Freeman and 
Turner, 1977) and observations from 
submersibles (Able et al.*). In the 
Gulf of Mexico, Nelson and 
Carpenter (1968) found no indication 
of concentrations and longline catch 
patterns suggested a dispersed 
distribution on moderate to steep 
slopes. The latter distribution was evi- 
dent on the similar type of habitat 
which we later describe. 

Because of this distribution, most 
fishermen drift-fished in a random 
manner, their movemenis governed 
by current and wind rather than posi- 
tioning on their part. Over 3-month 
periods, when all the fishing locations 
(based on Loran positions) of all 
boats are considered, the effort was 
randomly distributed. As noted 
above, when average of ratios statis- 
tics are used, the distribution of effort 


“Able, K. W., R. A. Cooper, C. B. Grimes, 
and J. R. Uzmann. 1980. Tilefish, Lopholati- 
lus chamaeleonticeps, habitat on the outer 
continental shelf; observations from a sub- 
mersible. Paper presented at Amer. Soc. Ich. 
Herp. Meeting, June 1980, Fort Worth, Tex. 
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Table 2.—Relative catch rates by quarter for boats with 
various numbers of reels in use. 





N Obser- 
vations 


Mean' 


Reels/boat Boat-hours _ Fish/boat-hour 





Fall 1980 
3 11 4.3 12.9 
4 146 156.6 11.5 


Winter 1980-81 
37 25.8 6.9 
34 19.8 5.9 
66 45.8 


Spring 1981 

8 20.7 
78 80.3 
90 91.9 
27 24.7 


Summer 1981 

11 4.3 
126 114.4 
85 81.2 
22 23.5 


Fall 1981 
35 20.4 
20 14.8 


Winter 1981-82 
3 19 10.4 





‘Average of ratios statistics. 


is not as important a consideration as 
when other methods of CPUE calcu- 
lation are employed. 

The number of reels fished per boat 
varied and preliminary inspection of 
the data (Table 2) indicated that this 
influenced the catch per boat-hour. 
Dockside interviews with captains 
supported the overall trend exhibited 
in the data, i.e., that boat catch rates 
usually were lowest with only two 
reels in use, about the same with 
either three or four, and somewhat 
lower when five (or more) reels were 
fished. Because the reels are mounted 
on both sides and the boat is drifting, 
it is not difficult to visualize a com- 
petitive effect emerging when more 
than a few reels are used. In any 
event, it is desirable to standardize ef- 
fort in order to account for differing 
catch rates according to the number 
of reels fished. 

Inconsistencies in the relative effi- 
ciencies of the various numbers of 
reels are apparent in between-quarters 
comparisons. Different boats par- 
ticipated during each half of the study 
and catch patterns also changed. Dur- 
ing 1980 and early 1981, the fish bit 
well everywhere all of the time and 


catch rates were fairly uniform. Dur- 
ing the latter half of 1981, catches 
were extremely variable as fishing was 
alternately good and bad. The cause 
of the inconsistencies is thus specula- 
tive. We chose a boat-hour as the 
standard unit of effort and made ad- 
justments for differing efficiency (as a 
function of the number of reels per 
boat) on the basis of catch rates 
averaged over the entire study period. 
The standardization parameters are 
summarized as follows, where the 
mean CPUE is the average of the 
quarterly values (to avoid bias intro- 
duced by unequal quarterly sample 
sizes): 


Mean 
Reels/boat WN Observations Boat-hours fish/boat-hour 





2 76 50.8 
3 303 249.6 
4 407 390.3 
5 49 48.2 





We assigned an equal efficiency factor 
(E) of 1.0 to boat-hours with three 
and four reels in use. Efficiency fac- 
tors for effort with two reels/boat and 
five reels/boat were calculated as: 


> te 
E,=53 (z5) =06 and 


- PS 
E,=7.3 (és) =0.8, 


respectively. The number of boat- 
hours with each number of reels in use 
was multiplied by the appropriate ef- 
ficiency factor to obtain the stand- 
ardized effort. 

The trend in mean total length over 
time was evaluated by linear regres- 
sion. Differences in mean length of 
research-caught fish by area and 
depth were analyzed with nonpara- 
metric tests. Production of snapper 
reel boats was evaluated in terms of 
the number and weight (head-on, gut- 
ted) of tilefish caught and the days 
fished. When actual weights were not 
known, production was estimated 
from the number of fish caught multi- 
plied by 6.8 kg (15.0 pounds), since 
this was the long-term average ob- 
served in commercial snapper reel 
catches. 
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The longline fishermen used the 
snap-on system and hook spacing 
tended to be variable. The amount of 
groundline per set also varied and was 
frequently not known precisely. 
Longline effort was therefore meas- 
ured as the number of hooks per set 
and CPUE was calculated as fish per 
100 hooks. Production was measured 
in (head-on, gutted) weight per hook. 
Because soak time did not vary much, 
fish-per-hour values showed the same 
trend as fish-per-100 hooks statistics. 
When actual weights were not known, 
we converted the number of fish into 
weight by multiplying by the long- 
term average of 5.9 kg (13.0 pounds) 
observed for longline-caught fish. 
Statistical treatments were similar to 
those used for snapper reel data. 


Results 
Location of Tilefishing Areas 


In the middle Atlantic, tilefishing is 
conducted over submarine canyons. 
Able et al. (footnote 4) observed the 
habitat in the Hudson Canyon and re- 
ported that the fish hovered over bur- 
rows in clay sediments at depths of 
120-140 m (60-120 fathoms). In the 
Gulf of Mexico, Nelson and Carpen- 
ter (1968) obtained their highest catch 
rates over rough bottom and moder- 
ate to steep slopes. 

Off Georgia and South Carolina, 
the outer edge of the continental shelf 
parallels the coastline and has no can- 
yons. The smooth bottom typically 
slopes steeply from about 160 m (80 
fathoms) to at least 300 m (150 fath- 
oms). The major exception is rocky, 
irregular terrain between 32°30'N 
and 32°55 ’'N. The smooth, sand bot- 
tom of block 1 slopes gradually be- 
tween 180 and 280 m (90 and 140 
fathoms). We caught no tilefish there 
and have no reports of commercial 
catches in this area. The soft, green 
mud bottom in block 2 drops steeply 
between 180 and 280 m (90 and 140 
fathoms). We caught tilefish through- 
out this area on research cruises and 
commercial fishermen reported good 
catches there. The bottom is smooth 
sand in blocks 3 and 4 and slopes 
gradually out to 260 m (130 fathoms), 
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Table 3.—Length composition of commercially caught 
tilefish from the Mid-Atlantic and South Atlantic Bight. 





%<70 %70- %290 


Area Year N cm 89cm cm 





Hudson 
Canyon’ 

Hudson 
Canyon’ 

S.C.-Ga. 


1974 166 24 


on 
© 
= 
N 


1978 2,355 66 
21977 (3) 128 6 
1978 (2) 3 
1978 (3) 12 
1979 (2) 8 
1980 (2) 20 
1980 (3) 15 
1980 (4) 19 47 
1981 (1) 17 52 
1981 (2) 12 49 
1981 (3) 22 55 23 
31981 (4) 32 47 21 


SESBBAS 
BLLRBESEBSa 





‘Percentages estimated from graphs in Grimes et al. 
(1980) 

2Quarters include months as follows: (1) January-March, 
(2) April-June, (3) July-September, (4) October-December. 
3Longline fish only. 


then drops off more sharply. Our test 
fishing produced no tilefish and we 
have no reports of commercial catch- 
es in these areas. The bottom in 
blocks 5 through 8 is soft, green mud 
and slopes steeply between 180 and 
300 m (90 and 150 fathoms). Tilefish 
catches during research cruises were 
consistently good throughout this re- 
gion and most commercial fishing oc- 
curred here. The bottom in blocks 9, 
10, and 11 is similar to that in blocks 5 
through 8. Test fishing there was lim- 
ited to the shallow stratum because of 
strong currents in the deeper zones, 
but produced catch rates comparable 
to other areas. 


Size Composition 


Grimes et al. (1980) examined the 
length composition of tilefish from 
the middle Atlantic and southern New 
England. Length composition of tile- 
fish caught commercially off South 
Carolina and Georgia is shown for 
comparison in Table 3. The total 
length categories correspond approxi- 
mately to the commercial weight 
grades (<3.6 kg or <8.0 pounds, 
3.6-6.8 kg or 8.0-15.0 pounds, >6.8 
kg or >15.0 pounds) used by the New 
York market. Although the percent 
contribution of small tilefish to the 
South Carolina-Georgia catch has 
generally increased with increasing ex- 
ploitation, it is still far less than that 


Table 4.—Mean total length (cm) of research-caught 
tilefish by area and depth (sample size shown in paren- 
theses). Means were not calculated for samples <10 
fish. 


Block 180-209m 210-239m 240-300m 

Spring 1981 

80 (13) 81 (16) _ 

72 (18) 76 (40) 68 (47) 

85 (13) 

80 (78) 
110.6 


72 (18) 
74 (50) 
194.9 


81 (11) 
71 (70) 
228.4 


Summer 1981 
_ 61 (10) 
78 (17) 73 (20) 
82 (16) 76 (15) 
70 (17) — 
77 (52) 73 (53) 
166.3 135.2 


Fall 1981 
aa 72 (18) 
73 (33) 70 (19) 
56 (34) 69 (24) 
68 (85) 71 (64) 
192.0 79.8 


Winter 1981-82 
76 (20) 
69 (15) 
73 (36) 
146.5 


65 (12) 


70 (16) 
266.9 73.9 
Total 
80 (19) 
77 (62) 
77 (44) 
77 (49) 77 (38) 
69 (39) 64 (79) 
70 (17) - 


80 (20) 
70 (32) 
81 (13) 
73 (108) 
56 (37) 
73 (35) 
60 (20) 
70 (265) 
191.2 


66 (60) 
73 (29) 


69 (220) 
72.9 


75 (230) 
178.4 


60 
71 (715) 





‘Totals do not always equal the sum of the figures shown 
due to inclusion of fish from small samples not listed. 


Observed in the middle Atlantic 
fishery. 

Trends in mean total lengths from 
monthly port sampling and research 
catches (Fig. 2) show a decline, with 
the slope (—0.237) of the regression 
line for the commercial catch being 
significantly different from 0 (t = 
2.21, P<0.05). The slope ( — 1.200) of 
the line for the research catch is not 
significantly different from that 
(—0.903) for the commercial catch 
during the same period (t = 0.32). 

Total length composition of the re- 
search catch by area and depth is 
summarized in Table 4. Because the 
variance in mean length was much 
smaller in the deepest stratum than in 
the other two zones, nonparametric 
tests were used. A Kruskal-Wallis test 
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(Steel and Torrie, 1960) indicated a 
significant difference in total length 
composition by depth (H’ = 65.8) 
for data pooled over all quarters. In 
each quarter, tilefish from the mid- 
depth stratum had the largest mean 
length. In three of the four quarters, 
fish from the shallow stratum had the 
next largest mean length, with fish 
from the deepest stratum being the 
smallest. When mean length by depth 
(areas combined) by quarter was ana- 
lyzed using Wilson’s nonparametric 
test (Wilson, 1956), significant differ- 
ences in depth (x? = 41.4), season (x? 
= 41.3), and interaction (x? = 14.4) 
effects were detected. The previously- 
noted decline in mean length over 
time probably accounts for most of 
the interaction. Analysis of differ- 


Table 5.—Length/grade composition of re- 
search-caught tilefish by area and depth 
based on samples of at least 30 fish. All values 
ere in percent. 





Depth/block <70cm 71-89cm 


Spring 1981 
180-209 m 48 32 
210-239 m 10 
240-300 m 57 
Block 2 14 
Block 5 44 
Block 7 40 
Total 36 


290 cm 





Summer 1981 
60 


180-209 m 
210-239 m 35 
240-300 m 43 
Block 6 32 
Block 7 39 
Block 9 55 
Total 50 


B8ENESB 


Fall 1981 
180-209 m 59 
210-239 m 58 % 
240-300 m 73 15 
Block 6 30 
Block 7 43 47 
Block 8 81 12 
Total 63 


Winter 1981-82 
210-239 m 53 
Block 5 
Block 8 
Total 


180-209 m 
210-239 m 
240-300 m 
Block 2 
Block 5 
Biock 6 
Block 7 
Block 8 
Block 9 
Total 


ences by area was not attempted be- 
cause of the divergent sample sizes 
and dispersed effort. 

Grade composition (in percent of 
the number of fish caught) of re- 
search-caught tilefish is indicated in 
Table 5. There have been no consis- 
tent trends in grade composition by 
depth within quarters, but the contri- 
bution of small fish has tended to be 
greater to the south. When the relative 
size composition of the catch during 
the Winter 1981-82 quarter is com- 


TOTAL LENGTH(cm) 


@ Commercial Reel 
O Research Reel 
D Longline 

N > 50 





pared with that in the Spring 1981 
quarter, the contribution of small tile- 
fish increased about 83 percent, while 
medium-sized fish decreased about 51 
percent. Throughout the study, the 
percentage of small fish in the re- 
search catch was considerably larger 
than that observed in the commercial 
catch. 


Relative Abundance and Catchability 


Relative abundance by area and 
season is indicated in Table 6. Snap- 





s | My J 
i977 1978 
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1981 


Figure 2.—Mean total length of tilefish in commercial and research catches. 


Table 6.—CPUE by area (in fish per standardized boat-hour for snapper reels and fish per 100 hooks for longlines). 
Snapper reel values are based on >10 observations per block. N = drifts or sets. 





Snapper reel 


Longline 





Block Fall 1980 Winter 1980-81 Spring 1981 


Summer 1981 


Summer 1981 Fall 1981 Winter 1981-82 





- 6.2 
11.6 10.5 
12.5 13.0 
11.9 

160 138 


- 4.2 8.1 
_ - 7.4 
6.9 8.6 12.7 
13.1 16.1 12.4 
19.8 21.1 
_ 30.9 _ 
13.2 17.2 12.5 
9 45 33 
26.0 111.9 51.5 





April-May-June 1983, 45(4-6) 





per reel CPUE declined steadily in the 
two most intensively fished areas 
(blocks 5 and 6) as well as in the over- 
all fishery. Longline CPUE tended to 
be progressively higher to the south in 
each quarter. Because of nonhomo- 
geneity of variance, a Kruskal-Wallis 
test was used to evaluate the signifi- 
cance of differences in between-quar- 
ters longline CPUE for all areas 
combined. There was no significant 
difference (H = 3.917). 

CPUE by depth and season is 
shown in Table 7. An ANOVA of 
snapper reel CPUE by depth com- 
bined over all quarters (i.e., the total 
values) did not reveal any significant 
difference in catchability (and pre- 
sumably relative abundance) attribu- 
table to depth. 


Source of ss Mean square F 





160.88 
32349.78 
32510.66 


80.44 
56.16 


Treatment 2 1.43 
Error 576 


Total 578 





Longline CPUE by depth for all quar- 
ters combined was also not signifi- 
cantly different when a Kruskal- 
Wallis test was applied (H = 1.312). 
For both units of gear, however, 
catch rates were lowest in the shallow 
stratum. 

CPUE by time, depth, and season 
is listed in Table 8. Because of the lack 
of difference in CPUE by depth, the 
effect of time of day only was ana- 
lyzed. An ANOVA of mean snapper 
reel CPUE by time pooled over all 
depths and quarters (i.e., the total 
values) indicated significant dif- 
ferences. 


Source df ss Mean square F 





Treatment 3 823.65 
Error 732 34020.68 
735 34844.33 


274.55 
46.48 


5.91 


Total 





By inspection of the data, it is obvious 
that this difference is attributable to 
lower catchability during 0700-1100 
hours. Catchability during the other 
three periods was nearly identical. 
The ANOVA of mean longline CPUE 
(pooled over all quarters within each 
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Table 7.—CPUE by depth (in fish per standardized boat-hour for snapper reels and fish per 100 hooks for long- 
lines). Snapper ree! values are based on >10 observations per stratum. 


Longline 


Summer Fall Winter 
1981 1981 1981-62 





Snapper reel 


Spring 
1981 





Fall Winter 
1980 1980-81 


Suinmer Fall 
1981 1981 





10.7 7.4 8.1 7.0 78 10.9 10.6 12.1 
10.5 8.3 7.0 7.1 13.8 18.2 12.3 
11.7 7.0 8.1 _ - 14.4 13.7 





‘Includes values from Winter 1981-82 quarter. 


Table 8.—CPUE by time and depth (in fish per standardized boat-hour for snapper reels and fish per 100 hooks for 
longlines). Snapper reel values are based on >10 observations per depth stratum. 





Snapper reel 
Spring 1981 





Time/depth (m) Fall 1980 Winter 1980-81 Summer 1981 Fall 1981 





0700-1100 h 
180-209 47 6.3 
210-239 13.9 . 5.7 
240-300 i = " — 
All 8.8 . 6.1 


1100-1400 h 
180-209 7.0 
210-239 I 7.9 
All E Lu 79 


5.7 
9.5 
8.2 


7.6 
75 


Longline 
Fall 1981 Winter 1981-82 





Time Summer 1981 





0700-1100 h 12.8 16.2 11.1 
1100-1400 h 


1400-1700 h 





‘Includes values from Winter 1981-82 quarter. 


time interval) indicated no significant 
difference in catchability with time of 
day, although CPUE was again low- 
est during 0700-1100 hours. 











Seasonal Production 


Most snapper reel boats fish from 
three to six electric reels with two or 
three hooks per reel and make from 7- 
to 10-day trips. Most longliners use 
snap-on gangions with 300-600 hooks 
per set, spaced 3-5 m (12-15 feet) 
apart. Soak time is usually about 3 
hours and most boats make three sets 
per day. 

Practically all of the tilefish caught 
off South Carolina and Georgia dur- 
ing 1980-81 were landed in South 
Carolina. Although the state does not 
have a mandatory catch reporting sys- 
tem for marine finfish, most landings 
were reported voluntarily. There was 
no recreational catch. The monthly 
landings shown in Figure 3 are there- 
fore somewhat below actual produc- 
tion. Prior to August 1981, virtually 
all landings were by snapper reel 
boats. Longline-caught fish predomi- 
nated in more recent landings. 

Figure 4 illustrates the distribution 
of vessel effort and catch by area. 

Table 9 lists production figures for 
a hypothetical snapper reel boat, 
based on pooled and averaged log- 
sheet data from four vessels. The 
August 1981 values are based on very 
limited data and are probably 
anomalously low. 

In our experimental longlining in 
1980, one set with hooks spaced 4 m 
(13 feet) apart produced 0.8 kg (1.7 
pounds) per hook (260 kg or 574 
pounds per mile of line), while the 
other produced 0.7 kg (1.6 pounds) 
per hook (243 kg oz 537 pounds per 
mile of line). The set with the hooks 
spaced 12 m (39 feet) apart produced 
1.8 kg (4.0 pounds) per hook (211 kg 
or 465 pounds per mile of line). The 
overall average was 15.4 tilefish per 
100 hooks. During August 1981 
through February 1982, data for 87 
commercial sets were obtained. 
Overall production statistics were 130 
fish per day fished, 15.0 fish per 100 
hooks, and 0.88 kg (1.95 pounds) 
head-on, gutted weight per hook. 
Average daily production was about 
767 kg (1,690 pounds). 

Environmental conditions that 
could influence seasonal production 
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Figure 3.—Monthly commercial landings of tilefish in South Carolina, May 
1980-December 1981. 


Table 9.—Monthly trends in tilefish production of a 
hypothetical snapper reel vessel. 





: Daily average 


Month Days fished Fish Pounds 





September 1980 14 
October 1980 
November 1980 
December 1980 
January 1981 
February 1981 
March 1981 
April 1981 

May 1981 

June 1981 

July 1981 
August 1981 


1,098 
1,894 





include weather, currents, and bottom 
temperature. Weather is highly vari- 
able from year to year, but offshore 
conditions during fall and winter of 
both 1980 and 1981 were dominated 
by a series of closely spaced fronts 
featuring strong northeast winds. 
Because the tilefish grounds are 
located near the northeast-flowing 
Gulf Stream, such winds make fishing 
there very difficult; light to moderate 
southwest winds are best for fishing. 
Because of the water depth, strong 
currents (>2 knots) preclude either 
snapper reel or longline fishing. These 
currents are most likely to prevail 
when the Gulf Stream’s western 


boundary is closest to the 200 m 
(100-fathom) curve. 

Bottom isotherms (Fig. 5) indicate 
that temperature is not a major influ- 
ence on seasonal production, al- 
though it does cause pronounced 
short-term effects. Northern fish are 
caught within a bottom temperature 
range of 8.3°-11.7°C (47°-53°F) 
(Bigelow and Schroeder, 1953). In the 
Gulf of Mexico, Nelson and Carpen- 
ter (1968) caught tilefish within a 
temperature range of 10.0°-17.2°C 
(50 °-63 °F) with highest catch rates in 
12.8 °-13.9°C (55 °-57°F). Off South 
Carolina and Georgia, we caught tile- 
fish over a temperature range of 
7.5°-16.0°C (46°-61°F) (Table 10). 
Catch rates were generally low at 
temperatures below 9.5°C (49°F). 


Discussion 


Off South Carolina and Georgia, 
tilefish are abundant over green, 
steeply sloping mud bottom at depth 
and temperature ranges intermediate 
to those of populations in the middle 
Atlantic and Gulf of Mexico. In the 
middle Atlantic, tilefish are contagi- 
ously distributed in association with 
burrows in canyon walls (Able et al., 
Footnote 4). In our area, the presence 
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Figure 4.—Distribution of catch and effort by area. 


of burrows has yet to be confirmed 
and the fish appear to be rather uni- 
formly distributed. 

The average size of tilefish from off 
South Carolina and Georgia is sub- 
stantially larger than that of fish from 
either the middle Atlantic or the Gulf 
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of Mexico. Much of the difference 
vis-a-vis the middle Atlantic popula- 
tion is due to the difference in histori- 
cal exploitation rates. Freeman and 
Turner (1977) reported a significant 
difference in size between fish caught 
with longlines and those caught drift- 


fishing with vertical hook-and-line 
gear in the middle Atlantic area, while 
the observed size of longline-caught 
fish in our area was only slightly 
smaller than that of fish caught with 
snapper reels. During 1980-81, the 
mean total length of the commercial 
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catch declined significantly and the 
percentage of small (<3.6 kg or <8 
pounds) tilefish increased substantial- 
ly, suggesting that the level of exploi- 
tation has been sufficient to affect the 
population structure. Large tilefish 
(>6.8 kg or >15.0 pounds) accounted 
for 50 percent of the total poundage 
landed in 1981. Even a modest de- 
crease in their percent contribution 
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Figure 5.—Bottom temperatures off 


South Carolina and Georgia in 1973. 


Dark isotherms represent thermal 
limits for tilefish; hatched areas show 
the preferred range (modified from 
Mathews and Pashuk, 1977). 


(28 percent by number) requires at 
least a two-fold increase in the cor- 
responding number of small (<3.6 kg 
or <8.0 pounds) fish to compensate 
for the lost poundage. 

The difference in average size of 
commercially-caught tilefish and 
those taken during research cruises 
emphasizes a point of significance to 
management. Freeman and Turner 


(1977) noted the tendency for fish in 
concentrations to be relatively similar 
in size. When commercial fishermen 
caught large numbers of small tilefish, 
they moved to another area in search 
of larger fish. This may explain the 
consistently larger size of tilefish in 
commercial catches compared with 
the fish in research catches during the 
same period. Research catches, if 
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based on adequate samples obtained 
from numerous locations, are a more 
appropriate source of specimens for 
mortality estimates than are commer- 
cial landings. 

Freeman and Turner (1977) ob- 
served that larger fish tended to be 
less abundant at depths greater than 
238 m, an observation confirmed by 
our results. Mean total length was 
largest in the intermediate depth 
stratum (210-239 m) and almost iden- 
tical in the shallow and deep zones. 
The relative contribution of small tile- 
fish appeared to increase to the south 
regardless of season, but this was 
probably an artifact of sampling due 
to a disproportionately large part of 
the catch there being from the shallow 
stratum. 

The decline in snapper reel CPUE 
during the study coincided with a sub- 
stantial increase in fishing effort. 
Results from the analysis of longline 
CPUE also suggested slight decrease 
in overall CPUE in recent months. 
The overall impression is one of a 
moderate decline in abundance, par- 
ticularly in those areas (blocks 5 and 


6) where most of the effort has been 
targeted. 

Freeman and Turner (1977) sug- 
gested that tilefish feed most actively 


Table 10.—Fish and bottom (XBT) temperatures where 
tilefish were caught off South Carolina and Georgia. 


Block 





Month Depth (m) Temperature (°C) 





March 5 180-209 
210-239 
240-300 7.6-9.2 
210-239 10.5 
240-300 75 
180-209 12.4 
210-239 11.5 
240-300 9.4 
180-209 10.8-11.9 
210-239 10.4-10.7 
240-300 9.5-10.2 
180-209 
210-239 
240-300 
180-209 


11.3-11.5 
9.3-10.4 


March 6 


March 7 


April 


8.6-15.5 
15.2-15.4 
12.2-12.5 


July 


July 

July 
August 
August 
September 
October 
October 


180-209 
240-300 
210-239 
210-239 
180-209 
180-209 
210-239 
November 180-209 
January 

January 


January 
January 
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during midday and afternoon, an ob- 
servation substantiated by our results. 
Snapper reel CPUE indicated that 
catchability was significantly lower 
during the early daylight hours. Al- 
though we did no night fishing, we 
did observe that the fish always 
stopped biting abruptly and complete- 
ly within an hour of sunset. 

As production of snapper reel 
boats declined during the summer of 
1981, there was an increasing shift to 
longline gear. Under similar condi- 
tions, a longline vessel can obtain a 
much higher catch rate than can a 
snapper reel boat. On three occasions, 
we fished with snapper reeis (three) in 
the immediate vicinity of a longline 
vessel (fishing 425 hooks per set). In 
each instance, the longliner’s catch 
rate was about double ours (42.3 vs. 
25.5, 55.6 vs. 25.3, and 29.8 vs. 14.7 
fish per hour). Overall longline pro- 
duction during August 1981 through 
February 1982 averaged about 767 kg 
(1,690 pounds) per day, while snapper 
reel production during the same 
months (a year earlier) averaged 
about 388 kg (855 pounds) per day, 
again almost a 2:1 advantage for the 
longline gear. 

At present, the fishery off South 
Carolina and Georgia is expanding, 
due primarily to additional longline 
effort, a trend that is expected to con- 
tinue. Whether the population can 
sustain a profitable fishery with sub- 
stantially increased effort remains to 
be seen. The overall mean longline 
catch rate during August 1981 
through February 1982 of about 0.86 
kg (1.9 pounds) per hook compares 
favorably with rates observed in other 
fisheries for the species. Grimes et al. 
(1980) reported an average catch rate 
of 0.64 kg (1.4 pounds) per hook dur- 
ing 1974-79 in the middle Atlantic, 
with the lowest being 0.32 kg (0.7 
pounds) per hook in 1978. A fishery 
on an unexploited northern stock in 
1879 produced a catch rate of about 
0.90 kg (2.0 pounds) per hook (Bum- 
pus, 1899). In the Gulf of Mexico, the 
highest catch rate reported by Nelson 
and Carpenter (1968) for an unfished 
stock was 0.23 kg (0.5 pound) per 
hook. The best catch rate reported 


from the Gulf during exploratory 
longlining in 1975 was 0.36 kg (0.8 
pound per hook). By these standards, 
the observed longline catch rate is in- 
dicative of a healthy population off 
South Carolina and Georgia. 

Other factors, however, suggest a 
cautious approach to further expan- 
sion in the area currently being fished. 
The nonmigratory nature of tilefish 
(Freeman and Turner, 1977) implies 
that localized recruitment is mainly a 
function of growth of resident fish 
rather than immigration. Both snap- 
per reel CPUE and mean total length 
of commercially-caught tilefish de- 
clined during the 1980-81 study period 
coincident with a pronounced increase 
in nominal fishing effort. The com- 
mercial longline catch rate dropped 
from 15.0 tilefish per 100 hooks (Au- 
gust 1981-February 1982) to 6.6 fish 
per 100 hooks (March-May 1982). 
Some fishermen have expressed con- 
cern over the amount of fish that have 
been taken from a limited area during 
this short time interval and recount 
the rapid decline of the New Jersey 
party boat fishery some years back. 
Others counter with the reference in 
Freeman and Turner (1977) of 5,000 
fish weighing 36,400 kg (80,000 
pounds) taken during a 6-month 
period from a 23.0 km’ (9.0 mile’) 
newly exploited area. 

The total area between 180 and 300 
m (90 and 150 fathoms) in those 
blocks (2, 5-10) where we found tile- 
fish to be abundant is about 476 km’. 
Able et al. (Footnote 4) reported an 
average density of 680 adult tilefish 
per km’ in the Hudson Canyon 
(where the contemporary catch rate 
was about the same as we obtained 
during our exploratory longlining in 
1980). If one accepts the assumption 
that this density is comparable to that 
off South Carolina and Georgia ini- 
tially, then the initial population of 
adults in the study area may have 
been about 324,000 fish. Based on the 
5.30 kg (11.67 pounds) mean in- 
dividual round weight of research- 
caught fish observed in early 1981, the 
initial exploitable biomass (Bg) was 
then perhaps 3.96 million pounds. A 
rough estimate of the maximum sus- 
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tainable yield (MSY) would be about 
356,000 pounds, based on the simple 
model MSY = 0.5 M x Bo, where M 
(instantaneous annual rate of natural 
mortality) is assumed to be about 
0.18. 

Practically all of the 1981 catch was 
made in blocks 2, 5, 6, 7, and 8. The 
initial population here was perhaps 
about 184,000 adult tilefish, with a 
biomass of 2.15 million pounds and a 
MSY of 193,000 pounds. The report- 
ed 1981 catch was 208,558 pounds of 
head-on, gutted fish, or about 
223,000 pounds round weight (round 
weight = 1.07 dressed weight). Since 
the commercial catch is slightly biased 
toward larger fish, a more accurate 
estimate of the utilization rate is de- 
rived from the numbers of fish caught 
rather than their weight. Based on 
length composition from port sampl- 
ing and the length-weight relationship 
W = 0.0000011 L33353, where W is the 
head-on, gutted weight in grams and 
L is the total length in millimeters, the 
number of fish caught was about 
15,400. The annual exploitation rate 
in terms of individuals was then about 
8.4 percent, or slightly below the 
theoretical level implied in the MSY 
expression. 
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Warm Water and Southern 
California Recreational Fishing: 
A Brief Review and Prospects for 1983 


JAMES L. SQUIRE, Jr. 


In June 1982 anomalous warming 
of the Pacific Ocean equatorial area 
was detected and in the months fol- 
lowing, this warming has intensified. 
The periodic warming of the eastern 
Pacific Ocean in the equatorial area is 
called an ‘‘El Nifio,’”’ and this warm- 
ing in turn results in effects on climate 
and fisheries. In the past, El Nifios 
have occurred in 1891, 1925, 1931, 
1941, 1957-1958, 1972-1973 and 
1976-1977. 

Recent data (March 1983) show sea 
surface temperatures (SST’s) of up to 
and slightly greater than 3.0°C 
(5.4°F) above the 20-year tempera- 
ture mean in the equatorial area. 
Figure 1 shows the isotherm patterns 
and temperatures for the equatorial 
area. The largest recent El Nino oc- 
curred in 1957-58; the warming in the 
eastern tropical Pacific spread into 
the northeast Pacific and appears to 
be associated with substantial changes 
in fish catches by the recreational 
fishery off southern California. 

Off southern California in 1957-58 
above average temperatures were 
noted from January 1957 to June 
1958 (18-month period), with tem- 
peratures of 4-6°F + above the long- 
term mean observed in August and 
September 1957. Warm water periods 
have also occurred in 1972-73 and 
1976-77; however, the magnitude and 
persistency of these warm water epi- 
sodes was less intense than that ob- 
served for 1957-58. The 1972-73 epi- 
sode had more effect on sea surface 
temperature in the northeast Pacific 


James L. Squire, Jr., is with the Southwest 
Fisheries Center, National Marine Fisheries 
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than did the one of 1976-77, exhibit- 
ing about twice the intensity. The ma- 
jor effects of the 1972-73 warming in 
the equatoriai area were evident from 
about June 1972 through March 1973 
(10-month period). The 1976 warming 
lasted from about June 1976 through 
March 1977 (10-month period). 

The relation of this warming of sea 
surface temperatures off southern 
California and the offshore areas in 
the northeast Pacific is not well under- 
stood. Off southern California in 
1972-73, above-normal temperatures 
were noted from January 1972 
through March 1973 (14 months) with 
temperatures of greater than 4°F 
above normal noted in October 1972. 
In 1976, temperatures off southern 
California, offshore and to the south- 
west were greater than normal from 
June 1976 through April 1977 (11 
months); however, only temperatures 
of slightly greater than 2°F above 
normal were recorded. 

The dramatic El Nifio warming 
now occurring in the equatorial area 
started in mid-1982 and has caused a 
sharp rise in sea surface temperatures 
in the area from off Peru west to the 
international dateline (long. 180°), 
more or less simultaneously. Associ- 
ated with this appears to be a warm- 
ing off the northeast Pacific coast to 
temperatures higher than the 20-year 
mean. Figure 2 shows the sea surface 
temperature chart for 16-31 March 
1983 and Figure 3 is an anomaly chart 
showing temperatures above and 
below the 20-year mean for the same 
period. 

Off southern California, current 
temperatures (16-31 March 1983) are 
2°F above the mean, about the same 


level of increase as observed since No- 
vember 1982. The extent of warming 
(amount of area that is warmer than 
the mean) increased in January 1983 
and has remained about the same 
through February and into March 
1983. n 

History indicates that with the 
anomalous warm temperatures off 
the west coast such as occurred in 
1957-58, fish species more common to 
the tropics move into the waters off 
southern California and further 
north. Dolphin or mahi-mahi, Cory- 
DPhaena hippurus; bullet mackerel or 
bullet tuna, Auxis rochei; shortbill 
spearfish, Tetrapturus angustirostris; 
finescale triggerfish, Balistes poly- 
lepis; middling thread herring, Opis- 
thonema mediastre; spiny boxfish or 
trunkfish, Ostracion diaphanum; 
pilotfish, Naucrates ductor; and green 
jacks, Caranx caballus; are some of 
the species rarely observed off Cali- 
fornia, except during the warm 
periods. During past El Nifio events, 
many species common to California 
were observed far to the north of their 
normal range: Pacific barracuda, 
Sphyraena argentea, were taken off 
the Farallon Islands (off San Fran- 
cisco); white seabass, Atractoscion 
nobilis, caught off Juneau, Alaska; 
bluefin tuna, Thunnus thynnus, off 
Vancouver Island, B.C.; yellowfin 
tuna, Thunnus albacares, off Monte- 
rey Bay, Calif.; and skipjack tuna, 
Euthynnus pelamis, taken off Pt. 
Arguello, Calif. 

Although the occurrence of these 
species in the more northern latitudes 
is of scientific interest, and might pro- 
vide some angling opportunities not 
normally available, the fishermen 
operating off southern California are 
interested in what effect El Nifio 
might have on the fish catch. 

Higher sea surface temperatures 
and the associated changes in both the 
physical and biological environment 
cause the marine environment to shift 
northward, bringing the important 
commercial and sport species 
associated with it. The reverse condi- 
tion also occurs: During cool water 
years the total environment shifts 
southward, though this phenomenon 
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Figure 2.—West coast sea surface temperatures, 16-31 March 1983. 
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appears to create less interest than 
warm water periods. 

Considerable information is avail- 
able on optimum catch temperatures 
off southern California for such spe- 
cies as yellowtail, Seriola lalandei; Pa- 
cific bonito, Sarda chiliensis; Pacific 
barracuda; albacore, Thunnus ala- 
lunga; white seabass; and striped 
marlin, Tetrapturus audax, some of 
the more desirable commercial and 
sport species. The results of fishing 
for these important species during 
previous warm water years are avail- 
able from historical records, which 
could offer an indication of the quali- 
ty of fishing that might be expected 
during the 1983 fishing season, pro- 
viding conditions similar to those 
observed in 1957-58 continue to devel- 
op off the northeast Pacific coast in 
1983. 

The catches for the following spe- 
cies relative to catches during warm 
periods are reviewed as follows: Rec- 
reational sport fishing boat and com- 
mercial catches for the years preced- 
ing the warm years of 1957-58, 
1972-73, 1976-77 and 1-2 years fol- 
lowing the warm period were exam- 
ined (Fig. 4a-f). Data would indicate 
the following changes for species of 
yellowtail, Pacific bonito, white sea- 
bass, Pacific barracuda, albacore, 
striped marlin, and swordfish, Xiphi- 
as gladius. In addition, comments are 
given regarding the recreational fish- 
ing possibilities for skipjack tuna, 
dolphin, northern anchovy, Engraulis 
mordax; Pacific sardine, Sardinops 
sagax; and chub or Pacific mackerel, 
Scomber japonicus. 


Yellowtail 
(Fig. 4a) 


The area near Coronado Islands, 
Mexico, is the major sportfishing site 
for this desirable sport species. 
Yellowtail are also frequently taken 
near the kelp beds off Pt. Loma, 
Calif., north to La Jolla, Calif.; near 
Catalina Island; and sometimes off 
the Palos Verdes peninsula near Los 
Angeles, Calif. 

One of the first indications of the 
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strong warming period of 1957-58 was 


at the Coronado Islands in March _in late May or early June. Catches in- 
the excellent catch of yellowtail made 


1957, a fishery which normally peaks creased from 29,000 fish in 1956 to 
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243,000 in 1957, an eightfold increase. 
The catch per angler day also in- 
creased from 0.49 fish/angler day in 
1956 to 1.9 fish/angler day in 1957, a 
fourfold increase in catch rate. The 
1957 total catch was 3 times greater 
than the 20-year mean catch for the 
period 1947-67 (77,000 fish). Catches 
declined to 123,000 fish in 1958, still 
well above the 20-year mean, but in- 
creased sharply to a record high of 
457,000 fish in 1959, 6 times greater 
than the 1947-67 mean catch. Catch 
rates were down slightly in 1958 (1.3 
fish/angler day) but increased in 1959 
to an all-time record of 4.3 fish/ 
angler day. 

During the warm period of 1972- 
73, yellowtail catches increased from 
44,000 fish in 1971 to 59,000 fish in 
1972. The angler catch rate increased 
from 0.32 fish/angler day (1971) to 
0.45 fish/angler day in 1972. The pe- 
riod following the warm year (as ob- 
served during the 1957-58 period) pro- 
duced a greater catch. The warm 
period ended in March 1973, but the 
catch increased to a 221,000 fish total 
in 1973, an increase of 3.7 times the 
1972 catch. The angler catch rate in- 
creased from 0.45 fish/angler day in 
1972 to 1.4 fish/angler day in 1973. 

The 1976 warm period, a much 
weaker episode than that observed in 
1957-58 or 1972-73 saw only a small 
increase, from 19,000 fish in 1975 to 
28,000 fish in 1976. Catches contin- 
ued to increase in 1977 to 34,000 fish 
and to 38,000 fish in 1978. 


Pacific Bonito 
(Fig. 4b) 


From 1947 to 1956 the average an- 
nual catch of Pacific bonito was 
24,000 fish. In 1956, the year prior to 
the 1957 warm year, the catch totaled 
61,000 fish. In 1957 a fourfold in- 
crease was noted, to a catch of 
259,000 fish. An increase in catch was 
again noted in 1958 and for several 
years following the warm period. In 
1958 the catch was 423,000 fish, in- 
creasing in 1959 to 776,000 fish, then 
further increasing to a record high of 
1.2 million fish in 1960, thereafter 
declining to a catch of 806,000 fish in 
1961. The catch/angler day also in- 
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creased sharply. In 1956 it was 0.12/ 
angler day increasing in 1976 to 0.48/ 
angler day. Further increases occurred 
in 1958 (0.82 fish/angler day) 1959 
(1.39), and 1960 (2.32). 

Prior to 1972 the Pacific bonito 
catch in southern California had been 
declining. In the warm year of 1972 
the catch increased from 153,000 fish 
to 419,000 fish. Again the catch con- 
tinued to increase following the warm 
period and the catch in 1973 totaled 
473,000 fish. The bonito catch declin- 
ed in 1974. 

In 1976 records indicate a catch in- 
crease to 197,000 fish from 80,000 
fish caught in 1975. The catch in 1977 
increased to 161,000 fish and in- 
creased again the year following the 
warm period (1978) to 316,000 fish. 


Pacific Barracuda 
(Fig. 4c) 


The warm years of 1957-58 had a 
pronounced effect on the catch of 
Pacific barracuda. Catches were 6.5 
times greater, increasing from 88,000 
fish in 1956 to 577,000 fish in 1957. 
Catches further increased (by 1.4 
times) in 1958 to 783,000 fish. The 
barracuda catch increased the year 
following the warm period (similar to 
the bonito and yellowtail catch), to a 
record high of 1.2 million fish. In the 
years 1953-56 the angler catch rate 
was 0.2 to 0.3 fish/angler day; in 1957 
this increased to 0.82, in 1958 to 1.35, 
and to a high in 1959 of 1.9 fish/ 
angler day. In 1960 the catch declined 
to 755,000 fish, then further declined 
to 392,000 fish in 1961. 


Albacore 
(Fig. 4d) 


The recreational fishery catch of 
albacore appears to be negatively af- 
fected by the major warm water pe- 
riods. During the 1947-67 period, the 
mean catch of albacore was 81,000 
fish. In 1957-58 the albacore catch 
declined to 42,000 fish in 1957, when 
compared with a 66,000 fish catch in 
1956. In 1958 the catch further de- 
clined to 6,000 fish, a fourteenfold 
reduction from the 1947-67 mean. 
Catches continued to decline in the 
year following the warm period (1959) 


to an all-time record low of 39 fish. 
Catch increased the following year 
(1960) to 76,000 fish, near the 20-year 
average, then increased again in 1961 
to 185,000 fish. 

Prior to the warm year of 1972 
catches totaled 160,000 fish (1971). In 
1972 catches declined to 87,000 fish. 
They further declined in 1973, the 
season following the warm period, to 
a catch of 10,000 fish. Catches in- 
creased slightly in 1974 to 12,000 fish, 
then rose sharply to 81,000 fish in 
1975. 

During the weak El Nifio period of 
1976 and the related warming in the 
northeast Pacific, little change oc- 
curred in the albacore catch. Catches 
were 82,000 in 1975, 85,000 in 1976, 
declining to 70,000 in 1977, and then 
increasing the year following the 
warm period (1978) to 93,000 fish. 


White Seabass 


Prior to the 1957-58 warm period, 
about 19,000 fish were landed in 
1956. In 1957 the catch remained 
about the same as in 1956 (19,000 
fish). However, in 1958 the catch in- 
creased to 34,000 fish, a 44 percent in- 
crease. The catch/angler day also in- 
creased in 1958 from 0.03 in 1956 and 
0.02 in 1957, to 0.05 in 1958. The year 
following the warm period (1959) evi- 
denced a decline in catch to 10,000 
fish and a decline in catch/angler day 
to 0.01 fish. 

By 1972 the stocks of white seabass 
were much reduced and a reduction in 
catch from about 5,000 fish in 1971 to 
4,000 fish in 1972 was recorded. 
Catches increased in 1973 to 7,000 
fish then declined in 1974 to 4,000 
fish. 


Striped Marlin 


The long-term average catch of 
striped marlin off southern California 
is about 850 fish per year. In 1956 the 
catch was about 700 fish. In 1957 (the 
first year of the warm period) there 
was a slight decline in catch to 600 
fish. The remainder of the warm pe- 
riod (1958) saw a large increase in 
catch, totaling 1,700 fish. The year 
after the warm period (1959) the catch 
increased to an all-time record high of 
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2,300 fish, then declined in 1960 to 
about 700 fish. 

In 1972 little change was evident 
between catches in 1971 and 1972 
(about 500 fish each year). Catches 
declined in 1973. 

In 1976 catches declined from 
about 700 fish in 1975 to 350 fish, 
then increased to about 300 fish in 
1977. 


Swordfish (Commercial Catch) 


The historical mean commercial 
catch of swordfish off California is 
about 4,500 fish or about 421 metric 
tons (t) per year. During the warm pe- 
riod of 1957-58, an increase in sword- 
fish catch was observed. In 1954, a 
low catch (50 t+) was recorded; 
catches increased in 1955 to about 
150 t and increased again in 1956 to 
180 t. Catches increased to 210 t in 
1957, and to 280 t in 1958; they then 
declined slightly in 1959 and 1960. 

For the warm periods of 1972 and 
1976, catches were at or near low 
points. The 1972 catch was 180 t, up 
only 70 t from a low point observed in 
1971. The 1976 catch was a low point 
in catch, 80 t. 


Possible Effects on 
Other Species 


In addition to the species listed 
there is considerable interest in other 
species associated with the recrea- 
tional and commerciai fisheries off 
southern California. 


Pacific Sardine 


The Pacific sardine resource ap- 
peared to have greater success during 
warm year periods (successive years of 
slightly warmer water). A small re- 
duction in larval mortality during the 
1957-58 period was suggested by the 
data. Spawning was shifted north- 
ward during the warm period. Spawn- 
ing during the warm period of 
1957-58 did not result in a large in- 
crease in year-class strength. 


Northern Anchovy 


Fluctuations in landings of the 
northern anchovy were market- 
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related during the warm years of 
1957-58. In 1956, commercial land- 
ings were 28,000 tons, declining in 
1957 to 20,000 tons, and in 1958 to 
6,000 tons. Reports on the anchovy 
fishery indicate this reduction was due 
to economic conditions, and an up- 
surge of sardine availability in 1958. 
Census estimates show an increase in 
the numbers of anchovy larvae in the 
years 1956 through 1958. The bait 
fishery showed a decline in catch, 
dropping from 6,000 tons in 1956 to 
4,000 tons in 1957 and 1958. Warm 
water periods appear unfavorable to 
the inshore live-bait anchovy fishery. 

The commercial reduction purse 
seine fishery appeared not to be great- 
ly affected by the 1972-73 warm 
period. Catches for the period 1970 
through 1973 were 96,000, 44,000, 
69,000, and 132,000 tons per year, re- 
spectively. However, the aerial index 
of apparent abundance determined 
from the flight logs of commercial 
aerial fish spotters was low in 1972, 
declining from a high in 1970. This 
would indicate that the northern an- 
chovy was less available in the com- 
mercial fishing areas in 1972, but not 
to the extent that commercial catches 
were reduced. The aerial abundance 
index increased sharply to a record 
high in 1973. 


Chub Mackerel 


The chub or Pacific mackerel, 
Scomber japonicus, resource’s total 
biomass declined sharply in the mid- 
dle and late 1940’s and biomass fluc- 
tuated until 1964 when it dropped to a 
very low level. Catches of Pacific 
mackerel were about 55,000 tons in 
1940, 35,000 tons in 1941 (an El Nifio 
period), and 25,000 tons in 1942. 
Catches declined during the 1957-58 
warm period from 40,000 tons in 1956 
to 35,000 in 1957, and 15,000 in 1958. 
Catches increased in the years 1959 
through 1963. The biomass of Pacific 
mackerel was at a very low level in 
1972 and no changes were detected. In 
1976 the aerial index of apparent 
abundance increased slightly, further 
increasing to a high level in 1977. The 
influence of the warm period on this 
increase is not known. 


Skipjack Tuna (Fig. 4e) 


During the 10-year period pre- 
ceding the 1957-58 warm period the 
average annual catch of skipjack tuna 
off southern California was 166 fish. 
In 1957 the catch increased to 6,428 
fish. However, in 1958 the catch 
dropped to 491 fish. 


Dolphin (Fig. 46) 


The largest catch for the 10-year 
period prior to 1957 was 15 fish 
(1947). In 1957 the catch was recorded 
at 2,805 fish, and in 1958 no catches 
of dolphin were recorded. Both skip- 
jack tuna and dolphin are tropical 
species, and by late summer 1958 the 
warming period was on the decline 
and cooler temperatures off southern 
California, compared with late sum- 
mer temperatures of 1957, restricted 
their occurrence in southern Califor- 
nia waters. In the warm year of 1972, 
catches rose to a record 5,941 fish. 


Summary 


The warm years of the 1957-58 pe- 
riod were more intense, lasted longer, 
and had a greater effect on southern 
California fishing than did the warm 
periods of the 1970’s. The sea surface 
temperature isotherm charts of the 
equatorial and northeast Pacific in 
January 1983 resemble closely those 
of January 1958. Temperatures of up 
to 30°C (86°F) are common to the 
major areas of warming during both 
January 1958 and 1983. If the current 
warm water conditions continue in 
1983 through the spring and summer 
period, thermal conditions in the 
northeast Pacific not unlike those 
observed in 1957-58 should be evi- 
dent. The 1957-58 warm period lasted 
about 18 months; the 1972-73 and 
1976-77 periods both lasted about 1 
year. At the present time we are about 
9 months into a strong El Nifio 
period. If the El Nifio phenomenon 
and its effect on the northeast Pacific 
continues it will have significant ef- 
fects on the 1983 and possibly 1984 
catches of coastal migratory species. 
The following predictions are based 
on historical data. 





Yellowtail 


Catches should increase substan- 
tially in 1983 and catches as high or 
higher might be expected the year 
after the tropical warming period sub- 
sides. In 1959 an abundance of small 
yellowtail were taken, indicating that 
this species had probably spawned 
successfully off southern California. 
At the present time the yellowtail pop- 
ulation is much reduced from levels 
common to the late 1950’s; therefore, 
although catches may be higher, this 
will not necessarily indicate an im- 
provement in the size of the yellowtail 
population. 


Pacific Barracuda 


Stock size is currently very small 
compared with that of the late 1950’s. 
Increases in catch should be expected 
though the totals will not approach 
the catch levels of the 1950’s; higher 
catches following the warm period 
could be expected. 


White Seabass 


Stock size is low and, though a 
slight increase in catch is possible in 
1983, the total numbers of fish caught 
will remain low. 


Pacific Bonito 


Catches off southern California re- 
spond positively to warm periods and 
though the stock size is reduced, in- 
creased catches could be expected. 
The recreational fishery increased 
during the warm periods of 1957-58 
and in 1972-73 peak catches are 
recorded one and two years after the 
**El Nifio”’ period. 

Prior to 1957-58 the abundance of 
Pacific bonito was low off southern 
California. The 1957-58 warm period 
moved bonito into the southern 
California Bight where they were re- 


ported to have spawned. Abundance 
in southern California waters re- 
mained high until 1964-65 when they 
became a major target species for the 
purse seine fishery. 


Albacore 


Recreational fishery catches during 
the warm period of 1957-58 and in 
1972-73 declined substantially, reach- 
ing their lows 1 year after the warm 
period. This reduction in catch is not 
evident in the commercial catches of 
1957-58, and only a small reduction in 
catch was recorded in 1972. The mo- 
bility of the commercial albacore fleet 
enables it to fish distant water areas 
compared with the recreational fleet. 

It may be expected that the recrea- 
tional albacore fishery will experience 
a decline in catch if the influence of 
the warm period is evident during the 
summer and fall of 1983. 

Much has been written on the El 
Nifio, an equatorial phenomenon, 
and its effects on marine fishes and 
birds off Peru. The effects of the 
warm periods off California on the 
smaller pelagics such as the Pacific 
sardine, northern anchovy and Pacific 
or chub mackerel are not well under- 
stood. The effects on the anchovy off 
Peru by the El Nifio are well docu- 
mented; indications are that off Cali- 
fornia the inshore bait fishery for the 
northern anchovy has a more difficult 
time in warm years, although the 
commercial fishery may not be greatly 
affected. Apparently the catches of 
Pacific mackerel and its resource were 
not substantially influenced by the 
warm years of 1972 or 1976. 

Off southern California the effects 
of the El Nifio are evident but not to 
the magnitude that is seen off Peru. 
The important fact is that in the El 
Nifio area, sea surface temperature 


anomalies of up to and slightly greater 
than 4°-6°C (5.40°-10.8°F) are re- 
corded, while off southern California 
sea surface temperature anomalies 
rarely reach 3.3°C (6.0°F), or a level 
only slightly greater than half the in- 
crease that is observed for the El Nifio 
area. Therefore, the fishery resources 
off southern California are not sub- 
jected to the extremes of temperatures 
as those inhabiting the eastern tropi- 
cal Pacific and tend to respond less 
dramatically. 
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Isolation of Histamine-Producing 
Bacteria From Frozen Tuna 


STEVE L. TAYLOR and MARCI W. SPECKHARD 


Introduction 


The bacterial spoilage of tuna and 
certain other scombroid and non- 
scombroid fishes is sometimes ac- 
companied by the formation of high 
levels of histamine in the edible tissues 
of the fish (Hillig, 1956; Tomiyasu 
and Zenitani, 1957; Arnold and 
Brown, 1978; Frank et al., 1981). The 
formation of histamine is particularly 
noteworthy because the presence of 
high levels of histamine in spoiled fish 
has been associated with outbreaks of 
food poisoning also known as scom- 
broid fish poisoning (Merson et al., 
1974; Arnold and Brown, 1978; Lerke 
et al., 1978; Kim, 1979). Fresh scom- 
broid fish possess virtually no hista- 
mine (Hardy and Smith, 1976; Frank 
et al., 1981). However, the scombroid 
fish have high levels of free histidine 
in their muscle tissues (Lukton and 
Olcott, 1958). Histamine is generated 
from histidine during spoilage by bac- 
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teria that possess the requisite en- 
zyme, histidine decarboxylase (Ar- 
nold and Brown, 1978; Omura et al., 
1978; Yoshinaga and Frank, 1982). 
Many different bacterial species are 
known to possess histidine decarboxy- 
lase (Arnold and Brown, 1978; Taylor 
et al., 1978; Taylor et al., 1979; 
Yoshinaga and Frank, 1982). How- 
ever, only Proteus morganii (Kawa- 
bata et al., 1956; Sakabe, 1973), Kleb- 
siella pneumoniae (Taylor et al., 
1979), and Hafnia alvei (Havelka, 
1967) have been isolated from fish in- 
criminated in scombroid fish poison- 
ing incidents. In some species, i.e., K. 
pneumoniae, the ability to produce 
histamine is limited to only certain 
strains (Taylor et al., 1979). Behling 
and Taylor (1982) indicated that the 
histamine-producing bacteria could 
be divided into two categories: Those 
species capable of producing large 
quantities of histamine (>100 mg/ 
100 ml) in tuna fish infusion broth 
(TFIB) during a short incubation pe- 
riod (<24 hours) at temperatures 
above 15°C and those species capable 
of producing somewhat lesser quanti- 
ties of histamine (>25 mg/100 ml) in 





ABSTRACT—A method was developed for 
the isolation of histamine-producing bacteria 
Srom frozen tuna. The method was equally ef- 
fective for the recovery of Proteus morganii, 
Klebsiella pneumoniae, and _ Enterobacter 
aerogenes, and was effective in recovering 
these bacteria when fewer than 10° organ- 
isms/g were present in the frozen tuna. The 
key feature of the isolation method was a 
24-hour incubation in trypticase-soy broth 
which allowed recovery of freeze-injured 
bacteria. 

Histamine-producing bacteria were isolated 
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from three of ten frozen tuna by use of this 
isolation technique. Gills, intestines, and 
muscle tissues were surveyed. A P. morganii 
strain capable of producing 535 mg of hista- 
mine/100 ml within 24 hours at 37°C in tuna 
fish infusion broth (TFIB) was isolated from 
one sample of gills. Two other gill samples 
yielded Citrobacter freundii isolates capable of 
producing 24-35 mg of histamine/100 ml in 24 
hours at 37°C in TFIB. No _histamine- 
producing isolates were obtained from any of 
the intestine or muscle samples. 


TFIB after prolonged incubation 
(248 hours) at temperatures of 30°C 
or above. P. morganii, K. pneu- 
moniae, and E. aerogenes appear to 
belong to the category of prolific 
histamine producers, while the tested 
strains of H. alvei, Citrobacter freun- 
dii, and Escherichia coli were slow 
producers of histamine (Taylor et al., 
1978; Behling and Taylor, 1982). Cer- 
tainly, other bacteria may also be pro- 
lific histamine producers. The recent 
isolation of Clostridium perfringens 
from decomposing skipjack tuna and 
its identification as a prolific hista- 
mine producer (Yoshinaga and 
Frank, 1982) would seem to under- 
score this point. 
Histamine-producing bacteria have 
been isolated from the skin, gills, in- 
testines, and muscle tissues of spoiling 
fish (Kimata, 1961; Lerke et al., 1978; 
Omura et al., 1978; Yoshinaga and 
Frank, 1982), and are often consid- 
ered part of the normal microflora of 
fish (Yoshinaga and Frank, 1982). 
However, the circumstances under 
which tuna would acquire bacteria 
such as P. morganii, K. pneumoniae, 
and C. perfringens which are not part 
of the normal microflora of seawater 
has never been adequately explained. 
The microflora of fish is often a re- 
flection of the microflora of their 
aquatic environment (Shewan and 
Hobbs, 1967). Pseudomonas, Achro- 
mobacter, Flavobacterium, Vibrio, 
Micrococcus, Bacillus, and coryne- 
forms comprise the typical microflora 
of freshly caught marine fish (Shewan 
and Hobbs, 1967; Shewan, 1971; Sera 
et al., 1974), although the microflora 
of freshly caught tuna or other scom- 
broid fish has not been studied. 
Enterobacteriaceae such as P. mor- 
ganii and K. pneumoniae are rarely if 
ever found on freshly caught marine 
fish (Shewan and Hobbs, 1967). C. 
perfringens has been found in marine 
sediments from Puget Sound (Match- 
es et al., 1974) and from fish on sever- 
al occasions (Matches et al., 1974; 
Yoshinaga and Frank, 1982). How- 
ever, the possibility remains that his- 
tamine-producing bacteria may not be 
part of the normal microflora of 
scombroid fish but may instead repre- 
sent post-catching contaminants. P. 
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morganii has been isolated from can- 
ned tuna associated with episodes of 
scombroid fish poisoning in West 
Germany, and the contamination al- 
most certainly occurred during restau- 
rant handling procedures (Yamani et 
al., 1981). A similar situation may 
have occurred in an outbreak of 
scombroid fish poisoning involving 
consumption of tuna sashimi in San 
Francisco where K. pneumoniae was 
isolated from kitchen scraps obtained 
from a Japanese restaurant (Lerke et 
al., 1978). 

If the occurrence of histamine- 
producing bacteria in scombroid fish 
is the result of post-catching contami- 
nation, then the incidence of recovery 
of such bacteria from fish off-loaded 
at canneries should be sporadic and 
dependent on the level of sanitation 
on the boats. If histamine-producing 
bacteria are part of the normal micro- 
flora of tuna, then such bacteria 
should be isolated frequently from 
tuna if an adequate isolation proce- 
dure was employed. Studies on the in- 
cidence of recovery of histamine-pro- 
ducing bacteria from such fish have 
not been reported. Fish usually arrive 
frozen, and studies would perhaps be 
compromised by freeze injury of the 
histamine-producing bacteria. This 
study was undertaken to develop an 
effective method for the recovery of 
histamine-producing bacteria from 
frozen tuna and to apply that tech- 
nique in assessing the incidence of 
recovery of histamine-producing bac- 
teria from tuna. 

Materials and Methods 
Fish 

Frozen skipjack tuna, Katsuwonus 
pelamis, each weighing between 2.2 
and 3.8 kg (5 and 8.5 pounds) were 
obtained from a major tuna packer in 
the western United States. The tuna 
were originally obtained from catches 
off the coasts of South America, the 
western United States, Japan, the 
Philippines, and Nauru. The tuna 
were shipped on dry ice to Madison, 
Wis., and were held frozen until 


analysis. All tuna arrived frozen and 
without overt signs of decomposition. 
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Bacterial Media 


Trypticase soy broth (TSB) and 
trypticase soy agar (TSA) were pre- 
pared according to label directions. 
Niven agar (NA) was prepared ac- 
cording to the procedure of Niven et 
al. (1981). The preparation of TFIB 
has been described previously (Omura 
et al., 1978). Trypticase soy broth- 
histidine medium (TSBH) was TSB 
with 0.1 percent histidine added 
(Taylor and Woychik, 1982). 


Recovery, Isolation, 
and Identification of 
Histamine-Producing Bacteria 


The tuna were thawed, and samples 
of muscle (from an area adjacent to 
the intestinal cavity and near the gills), 
gills, and intestine (the entire intestine 
was used) were aseptically removed. 
The samples were blended in an 
Osterizer' blender without any addi- 
tion of liquid. Portions (1 g) of the 
blended muscle and gill samples and 
portions (1 ml) of the homogenized 
intestinal samples were placed in 9 ml 
of TSB. After incubation at 35°C for 
24 hours, serial dilutions of the TSB 
were plated onto TSA or NA. The 
Niven agar plates were overlayed with 
additional NA. The plates were incu- 
bated aerobically at 35°C for 24 
hours in the case of the TSA plates 
and up to 5 days in the case of the NA 
plates. The NA plates were checked 
daily for the presence of purple col- 
onies or colonies with purple halos 
indicative of histamine-producing 
bacteria (Niven et al., 1981). These 
colonies were picked and streaked 
onto TSA to obtain isolates. These 
isolates were then restreaked on NA 
plates to confirm that they produced 
purple colonies. Additional isolates 
were randomly picked from the TSA 
plates. These isolates were streaked 
onto NA plates, and any isolates pro- 
ducing purple colonies were con- 
firmed as before and retained. 

The histamine-producing capabili- 
ties of the presumptive histamine-pro- 


‘Mention of trade names or commercial firms 
does not imply endorsement by the National 
Marine Fisheries Service, NOAA. 


ducing isolates were determined in 
TFIB as previously described (Behling 
and Taylor, 1982). Samples of the cul- 
ture fluid were withdrawn after 0, 6, 
24, and 48 hours of incubation at 
37°C. The level of histamine in the 
samples was determined by a modifi- 
cation of the AOAC method (AOAC, 
1980) as described previously (Behling 
and Taylor, 1982). Aerobic plate 
counts (APC) were also conducted on 
these samples (Behling and Taylor, 
1982). 

Isolates producing in excess of 20 
mg of histamine/100 ml in 48 hours in 
TFIB were identified using the API 20 
E Enterobacteriaceae system (Guth- 
ertz et al., 1976; Taylor et al., 1979). 


Evaluation of 
Recovery Procedure 


To determine if the recovery proce- 
dure was adequate for the isolation of 
low numbers of histamine-producing 
bacteria from frozen tuna, three 
known histamine-producing bacterial 
strains were inoculated into tuna. The 
three histamine-producing bacterial 
strains, Klebsiella pneumoniae T2, 
Proteus morganii 110SC2, and Enter- 
obacter aerogenes 42 were obtained in 
earlier studies (Lerke et al., 1978; 
Taylor et al., 1978). The isolates were 
transferred from TSA slants into 5 ml 
of TSBH and allowed to incubate for 
24 hours at 37°C; 0.2 ml of each cul- 
ture was transferred to another 5 ml 
of TSBH and incubated for 18 hours 
at 37°C. The 18-hour culture was di- 
luted with saline until the density was 
comparable to McFarland standard 
#2 (McFarland, 1907). This diluted 
culture was inoculated at a rate of 0.1 
ml of culture/g of tissue into blended 
samples of either intestines, gills, or 
muscle tissue obtained from a single 
skipjack tuna. The sample was blend- 
ed further to insure homogeneous dis- 
tribution of the bacteria. An uninocu- 
lated control was also included. The 
inoculated tissues were separated into 
10 g samples and stored in a freezer at 
—15°C for up to 14 days. Samples 
were removed from the freezer at 1-, 
7-, and 14-day intervals. Inoculated 
control samples that were not sub- 
jected to frozen storage were obtained 
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No. of tentative 
histamine-producing isolates 


No. of confirmed 
histamine-producing isolates 


Table 2.—Histamine production by the confirmed histamine-producing isolates 
in TFIB. 








Fish 
no. Niven agar plates 


TSA plates Niven agar plates 


TSA plates 





1 4-M, 3-G' 1-G 
2 8G 

3 0 

4 2G 

5 3G 


6 7-M, 3-1, 
3-G 

7 0 

8 4M 

9 5-1, 3-G 

10 1-M, 1-G 


Total 47 


Bacterial species 


Source of 


Histamine concentration 
(mg/100 mi) 


6h 


. Log 
isolation Oh 





24h 48h 





Proteus morganii 


Citrobacter freundii 


Citrobacter freundii 


Tuna #2 
Gills 


1.09 6.3 476 535 


Tuna #5 ND? 0.4 41 


Gills 


0.88 


Tuna #6 
Gills 


1.14 ND 0.2 7.3 





‘Logarithmic increase in aerobic plate count after 24 hours of incubation in TFIB at 
35°C with an initial inoculum level of more than 10” bacteria/mi. 


?ND = not detectable. 





'M = muscle, G = gilis, | = intestines. 


immediately after inoculation for 
each organism and type of tissue. The 
10 g frozen samples were transferred 
aseptically to 90 ml of TSB and al- 
lowed to incubate at 35°C for 24 
hours. This culture fluid was serially 
diluted, plated on TSA and NA, and 
incubated for 24 hours (TSA) or 48 
hours (NA) at 35°C. For inoculated 
control samples not subjected to 
freezing, the procedure was similar 
except that the samples were not given 
the 24-hour recovery period in TSB. 
The histamine-producing isolates 
were picked from the NA plates and 
their identities checked using the API 
20 E Enterobacteriaceae system. 


Results 


Confirmed histamine-producing 
bacteria were isolated from only three 
of ten frozen skipjack tuna (Table 1). 
In all three cases, the histamine-pro- 
ducing isolates were obtained from 
the gills. No  histamine-producing 
bacteria were isolated from any of the 
muscle or intestinal samples. A total 
of 82 tentative histamine-producing 
isolates were initially obtained from 
the NA and TSA plates. However, 
only 11 of these tentative isolates were 
confirmed as histamine producers by 
their ability to produce in excess of 20 
mg of histamine/100 ml in TFIB 
within 48 hours at 37°C. Most of the 
remaining 71 isolates did not produce 
characteristic purple colonies on 
Niven agar plates. Instead, the col- 
onies were often red or 
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pink. The inclusion of these isolates as 
tentative histamine producers repre- 
sented a conservative approach in the 
use and interpretation of Niven agar 
plates along with a desire to insure 
that no histamine producers would be 
missed in the recovery procedure. 

Of the eleven histamine-producing 
isolates obtained from the gills of fro- 
zen tuna, eight were identified as Pro- 
teus morganii and three were identi- 
fied as Citrobacter freundii. The eight 
isolates of P. morganii were obtained 
from the Niven agar plates of the gill 
sample from tuna #2 indicating the 
possible presence of relatively high 
numbers of this organism in that par- 
ticular sample. The C. freundii strain 
from tuna #5 was isolated once each 
from the TSA and NA plates, while 
the C. freundii strain from tuna #6 
was isolated only once from a TSA 
plate. 

The P. morganii strain obtained 
from tuna #2 was by far the most pro- 
lific histamine producer among the 
three strains compared in Table 2. 
This strain was able to produce in ex- 
cess of 535 mg of histamine/100 ml in 
TFIB within 24 hours at 37°C. By 
comparison, the two C. freundii 
isolates produced only 3-5 percent as 
much histamine as the 48-hour sampl- 
ing period. The C. freundii isolates 
also showed a more pronounced lag 
period in terms of histamine produc- 
tion by comparison to the P. morganii 
strain. Large inoculum levels were 
used in these experiments to increase 


the likelihood of bacterial histamine 
production and eliminate any possible 
problems associated with failure to 
grow rapidly in TFIB. All three bac- 
terial strains grew in TFIB increasing 
about 1 log in numbers within 24 
hours. The high initial histamine level 
with the P. morganii strain represents 
carryover from the 18-hour TSBH 
cultures. 

The evaluation of this procedure 
for the recovery of histamine-pro- 
ducing bacteria from frozen tuna tis- 
sues indicated that the method 
worked quite well. When between 10° 
and 10° organisms/g were inoculated 
into muscle, gill, and intestine 
samples from skipjack tuna and the 
samples were frozen, histamine-pro- 
ducing bacteria were consistently re- 
covered from the NA plates. The 
recovery procedure using 24 hours in- 
cubation in TSB worked equally well 
for P. morganii 110SC2, K. pneu- 
moniae T2, and E. aerogenes 42, and 
for all three tuna tissues studied. 
Histamine-producing isolates were 
obtained just as easily from samples 
stored frozen for 1, 7, and 14 days. 
Usually, 48-hour incubations were 
necessary before purple colonies ap- 
peared on the NA plates. The purple 
colonies were confirmed to be identi- 
cal in biochemical profiles to the 
known histamine-producing bacteria 
with which the sample was originally 
inoculated. Failure to use the TSB re- 
covery step usually resulted in a lack 
of recovery of histamine-producing 
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bacteria from frozen tuna samples, 
while the histamine producers were 
consistently recovered from nonfro- 
zen samples without the recovery step. 


Discussion 


A suitable method was developed 
for the recovery of histamine-pro- 
ducing bacteria from frozen tuna. 
This method was effective for recov- 
ering rather low levels (<10° organ- 
isms/g) of histamine-producing bac- 
teria from frozen tuna. Without the 
24-hour recovery period in TSB, the 
histamine-producing bacteria could 
not be isolated successfully from fro- 
zen tuna indicating that freezing sub- 
lethally injures these bacteria. This 
method was shown to be effective for 
the recovery of K. pneumoniae, P. 
morganii, and E. aerogenes. Its effec- 
tiveness for the recovery of other 
histamine-producing bacteria such as 
C. perfringens and the recently de- 
scribed psychrophilic, halophilic 
N-group bacteria (Okuzumi et al., 
1981) cannot be evaluated since these 
bacteria were not included in this 
study. 

The use of Niven agar aided consid- 
erably in the isolation and identifica- 
tion of the histamine-producing bac- 
teria, although the low pH of this 
medium would be predicted to dis- 
courage growth by some histamine- 
producing bacteria, especially the 
anaerobes. The histamine-producing 
bacteria isolated from frozen tuna 
grew well on NA following the TSB 
recovery step. Although only 11 of 82 
tentative histamine producers were 
confirmed to be histamine producers 
in TFIB, this should not be taken as 
an indication that NA yields a high 
number of false positives. Only eight 
isolates gave typical purple colonies 
on NA plates, and these were the P. 
morganii isolates from the gills of 
tuna #2. The remaining 74 isolates 
would have been classified as ques- 
tionable or negative reactions in most 
situations. However, we wanted to be 
certain that no histamine-producing 
isolates were missed, and thus many 
of the colonies were picked and 
assayed to insure that no atypical 
reactions would be found among his- 
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tamine producers on NA plates. The 
results indicate that NA will be very 
useful in future studies, and that only 
typical purple colonies should be re- 
tained for further investigation. 

Despite the use of these effective 
recovery, isolation, and identification 
methods, only one of ten frozen tuna 
yielded a high-level histamine pro- 
ducer. Apparently, histamine-pro- 
ducing bacteria are not common com- 
ponents of the natural microflora of 
tuna. If histamine-producing Entero- 
bacteriaceae are present, the level of 
contamination must be below 10° 
organisms/g. If such low level con- 
tamination occurs in tuna, other bac- 
teria would likely overgrow the hista- 
mine producers in temperature abuse 
situations. Although 10 tuna consti- 
tute a fairly small sample size, the 
tuna came from a variety of fishing 
locales and fishing boats. 

While this study provides evidence 
that the histamine-producing Entero- 
bacteriaceae are not part of the nor- 
mal microflora of tuna, the possible 
presence of other types of histamine- 
producing bacteria cannot be ignored. 
C. perfringens and the psychrophilic, 
halophilic N-group bacteria (Yoshi- 
naga and Frank, 1982; Okuzumi et 
al., 1981) would not likely have been 
detected in these experiments due to 
the choice of aerobic and mesophilic 
incubation conditions and the use of 
Niven agar. 

P. morganii, K. pneumoniae, and 
H. alvei are the only species of 
histamine-producing bacteria that 
have been isolated from tuna impli- 
cated in outbreaks of scombroid fish 
poisoning (Kawabata et al., 1956; Ha- 
velka, 1967; Sakabe, 1973; Taylor et 
al., 1979). Yet, these species were not 
isolated from nine of the ten tuna in- 
cluded in the survey. The isolation of 
enteric bacteria, including one strain 
of P. morganii, from gill samples of 
several tuna may not reflect the occa- 
sional presence of these bacteria as 
part of the normal microflora of the 
gills. Tuna are often moved using the 
gills as convenient ‘‘hand-holds.”’ The 
possibility of contamination of gill 
samples during post-catch handling 
cannot be discounted. In fact, post- 


catching contamination should be 
considered as the likely source of 
histamine-producing bacteria in many 
outbreaks of scombroid fish poison- 
ing. Many outbreaks involve raw fish 
that have been handled in restaurants 
or homes increasing the likelihood for 
contamination with histamine-pro- 
ducing enteric bacteria. Certainly, 
Yamani et al. (1981) provide strong 
evidence to indicate that restaurants 
have been involved as sites of contam- 
ination in some outbreaks. 

The isolation of histamine-pro- 
ducing enteric bacteria from the gills 
emphasizes the possible importance of 
the gills as a reservoir for these bac- 
teria. In several studies on the distri- 
bution of histamine in spoiled tuna 
(Lerke et al., 1978; Frank et al., 
1981), the muscle tissue adjacent to 
the gills had the highest level of hista- 
mine. The bacteria responsible for 
histamine formation in these studies 
(Lerke et al., 1978; Frank et al., 1981) 
could have arisen from either the gills 
or the anterior portion of the intesti- 
nal tract. As mentioned above, the 
gills are much more likely to be con- 
taminated with histamine-producing 
bacteria during handling than are the 
intestines or muscle tissues. Invasion 
of histamine-producing bacteria into 
the muscle tissues should certainly be 
considered a secondary event. 

This study provides the first clear 
evidence that histamine-producing 
Enterobacteriaceae are not part of the 
normal microflora of tuna. Unfortu- 
nately, the isolation scheme was not 
oriented toward the possible isolation 
of C. perfringens and the N-group 
bacteria. Future studies will have to 
take these bacteria into consideration. 
Also, the isolation of P. morganii 
from the gills of one tuna could have 
been due to either its presence as a 
part of the normal microflora or to 
post-catching contamination. The 
only way to determine if P. morganii 
and other histamine-producing enteric 
bacteria exist occasionally as constitu- 
ents of the normal microflora of tuna 
is to repeat our isolation studies on 
fresh-caught tuna on a tuna boat 
before any chance occurs for contam- 
ination via handling. 
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Nomograph for Estimating Histamine Formation 
in Skipjack Tuna at Elevated Temperatures 


HILMER A. FRANK, DERRICK H. YOSHINAGA, and I-PAl WU 


Introduction 


Fresh tuna contains almost no his- 
tamine (Geiger, 1944; Frank et al., 
1981; Yoshinaga and Frank, 1982), 
but substantial histamine is formed in 
the muscle tissue during spoilage of 
skipjack tuna and other scombroid 
fish (Tomiyasu and Zenitani, 1957; 
Kimata, 1961; Ferencik, 1970; Omura 
et al., 1978), sometimes in excess of 
0.5 percent of the fresh tissue weight 
(Hillig, 1956; Ienistea, 1973; Arnold 
and Brown, 1978; Lerke et al., 1978; 
Frank et al., 1981; Yoshinaga and 
Frank, 1982). Histamine is produced 
via microbial decarboxylation of free 
histidine which is abundant in the 
loins of scombroid fish (Shewan, 
1955; Lukton and Olcott, 1958; Shi- 
frine et al., 1959; Ferencik, 1970). A 
large number of organisms have been 
reported to be responsible for hista- 
mine formation in several kinds of 
scombroid fish (Shifrine et al., 1959; 
Mossel, 1968; Ienistea, 1973; Omura 
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et al., 1978; Arnold and Brown, 1978; 
Taylor et al., 1978; Arnold et al., 
1980; Niven et al., 1981). Recently we 
found histamine-forming isolates of 
Clostridium perfringens, Enterobac- 
ter aerogenes, Klebsiella pneumoniae, 
Proteus mirabilis, and Vibrio algino- 
lyticus in skipjack tuna that had de- 
composed under experimental condi- 
tions in seawater (Yoshinaga and 
Frank, 1982). 

Because it is present in spoiled 
scombroid fish, histamine has been 
considered as a suitable index of 
microbial decomposition in tuna (Gei- 
ger, 1944; Hillig, 1954, 1956; 
Williams, 1954; Ferencik et al., 1961; 
Arnold and Brown, 1978; Lieber and 
Taylor, 1978). The purpose of this in- 
vestigation was to construct a scale to 
estimate the histamine level in skip- 
jack tuna, providing an indication of 
the extent of spoilage after exposure 
to warm conditions. 

Previously we reported that the op- 
timum temperature for histamine for- 
mation in skipjack tuna was 100°F 
(Frank et al., 1981). In the present 
study, fresh skipjack tuna were placed 
in seawater for various periods at five 
temperatures. After incubation, the 
histamine contents of the decomposed 
fish were estimated, and a nomo- 
graphic scale was made from the his- 





ABSTRACT—Histamine formation in 
skipjack tuna was measured in fresh, whole 
fish incubated at five temperatures between 
70° and 100°F. Employing the data collected, 
a nomograph was constructed to show the re- 
lationship between the histamine content and 
incubation times over the temperature range 
studied. The equation for this nomograph is: 


H = 2.8: 10-32: 7486. F/3.85, 

where H = histamine (mg/100 g tuna), T = 
time (hours), and F = temperature (°F). Since 
histamine is generally considered to be an in- 
dex of microbial decomposition in tuna, the 
nomograph can be used to estimate spoilage in 
scombroid fish that have been held too long in 
warm environments. 


tamine levels observed at the time- 
temperature combinations employed. 
It is recommended that such a scale be 
used as a guide on fishing vessels to 
estimate histamine formation in skip- 
jack tuna prior to freezing. 


Materials and Methods 


Skipjack tuna, weighing about 4-5 
pounds, were held alive for 12-18 
hours in circulating seawater until 
shortly before experimental incuba- 
tion, as described previously (Frank et 
al., 1981; Yoshinaga and Frank, 
1982). Individual fish were placed in 
separate polyethylene bags containing 
4-5 | of filtered fresh seawater and in- 
cubated in a water bath for the 
desired times at 70°, 77.5°, 85°, 90°, 
or 100°F. Two fish were employed 
for each time-temperature combina- 
tion in most experiments. 

After incubation, the tuna were 
eviscerated and decapitated, and the 
two sides were separated and steam- 
heated for 15 minutes at 220°F in a 
home-style pressure cooker. Each side 
was debrided, comminuted twice with 
a household meat grinder and ana- 
lyzed for histamine by the fluoro- 
metric AOAC (1975) method em- 
ployed previously (Frank et al., 1981; 
Yoshinaga and Frank, 1982). Data 
reported below for each time-temper- 
ature combination represent the mean 
values of eight estimations, being 
taken from duplicate analyses by two 
technicians for both sides of the fish. 
Histamine content (mg histamine per 
100 g of the entire loin tissue) is 
equivalent to the composite histamine 
value described earlier (Frank et al., 
1981). 
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bation time on histamine formation in 
skipjack tuna over the range of 
70°-100°F. When these data are plot- 
ted on a log-log scale, a set of straight 
lines can be drawn to show the rela- 


tionship between incubation time and 
histamine formation at the tempera- 
tures tested (Fig. 1). This relationship 
can be expressed mathematically by a 
power function equation, 


Results and Discussion 


Derivation of Equation 
Describing Histamine Formation 


Table 1 shows the effect of incu- 


Table 1.—Histamine formation in skipjack tuna at elevated temperatures’. 





Temperature and 
time (hours) 


Histamine (mg/100 g tuna) 


Trial 1 Trial 2 


Mean 


Temperature and 
time (hours) 


Histamine (mg/100 g tuna) 


Trial 1 


Trial 2 


Mean 


Temperature and 
time (hours) 


Histamine (mg/100 9 tuna) 2 





Trial 1 


Trial 2 


Mean 





70°F 
0 

6 

12 
18 
24 
30 
36 
42 


1 


0.59 
0.30 
0.32 
1.32 
2.16 
69 6.09 
48.4 114 


0.11? 
0.45 
0.28 
0.36 
0.88 
3.38 
37.5 
81.2 


18 
24 


1.40 
45.4 
86.9 


0.07 
0.11 
0.35 
0.53 


6.25 
66.7 
28.2 


0.23 
0.34 
3.31 


3.83 
56.1 
57.6 


0.11? 
0.15 
0.17 
0.35 
1.92 


0.52 
24.7 
102 
330 
3 


0.117 
043 
15.3 
146 
390 
275 


0.117 


77.5°F 1.53 2.38 1.96 0.50 0.49 0.50 
0 _ _ 0.117 32.4 — 32.4 12 2.57 27.7 15.1 
6 0.32 0.26 0.29 49.9 3 49.9 18 80.9 53.6 67.3 
12 0.41 0.41 0.41 137 — 137 24 219 467 343 





'Fresh, whole fish were placed in separate plastic bags containing seawater, incubated for the desired time at the temperature shown, and analyzed for histamine. 
2Six fish. 

3No data. 

4Fiom Frank et al., 1981 (Table 4). 
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Figure 1.—Straight-line curves for log-log plot of histamine formation in skipjack tuna at elevated temperatures. 
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H=a:T":F' (1) 
where 
H = histamine (mg/100 g tuna), 
T = time (hours), 
F = temperature (°F), and 
a, xX, Y = constants. 


To determine the constants in Equa- 
tion (1), we selected two points in 
Figure 1 and observed that 

when 


F=100andT = 1, 
H= 1.4- 10-4 


and Equation (1) becomes 


1.4-10-*=a- 1": 100" = a- 100’. 
(1a) 
Also, when 
f= 70nd 7 ="1, 
H= 1.4-10-° 


and Equation (1) becomes 
10-* = a: 1*- 70" = a: 70’. (1b) 


Dividing Equation (1a) by Equation 
(1b) yields 
-4 


= 140 


= ee 


70 10-6 
(1.4286)’= 140 
y log 1.4286 = log 140 
_ log 140 
log 1.4286 
= 2. 1985 
0.155 


and Equation (la) now becomes 
1.4-10-* = a: 100°" = @-10”"’ 
and 


_ 1.40: 10-* _ 1.40 - 10~* 
107” 10” K 10°’ 
_ 1.40 + 10-4: 10-7 
5.01 
a = 0.28: 10-" = 2.8- 10°”. 








Figure 1 also shows that 
when 


H = 1 and F = 100, T = 7.1 


and Equation (1) becomes 


42 


P= 29+": 27 1". id 


Also, when 
H = 10and F = 100, T = 11.4 


and Equation (1) becomes 
10 = 2.8 - 10-*?- 11.4*- 100% °°, (1d) 


Dividing Equation (1c) by Equation 
(1d) yields 


a. (ta : 
10 11.4 ) 
0.1 = (0.6228)* 
and 
_ log 0.1 i = 
log 0.6228 


—0.20565 





Finally, then, 


H = 2.8: 10-2 T°. F385, (2) 


Employing Equation (2) and proce- 
dures described by Johnson (1966), 
we constructed a nomograph for his- 
tamine formation over the range of 
70 °-100 °F (Fig. 2). 

The histamine content for a given 
set of conditions can be found on the 
middle scale of the nomograph (Fig. 
2) after drawing a straight line be- 
tween the particular time and temper- 
ature conditions prevailing. For ex- 
ample, a level of 10 mg histamine per 
100 g would be present after 29 hours 
at 70°F, 14 hours at 90°F, or 11 
hours at 100°F. 


Use of Nomograph 


Because it provides a means for 
estimating histamine content, the 
nomograph can be used to evaluate 
the effect of exposing skipjack tuna to 
warm temperatures during handling. 
Table 2, which was assembled from 
the nomograph, lists the times at 70°, 
90°, and 100°F required for forma- 
tion of three levels of histe mine. 
Figure 2 and Table 2 show that a sub- 
stantial delay preceded the formation 
of detectable amounts of histamine, 
especially at low temperatures. For 
example, up to 18 hours at 70°F were 
required for production of only 1 mg 
of histamine per 100 g tuna. How- 


ever, the rate of histamine formation 
accelerated as incubation continued, 
and the time needed to produce higher 
levels of histamine decreased accord- 
ingly. 

Extensive studies in our laboratory 
have shown that a reduction in several 
quality attributes (appearance, tex- 
ture, odor, flavor) is associated with 
decomposition in skipjack tuna 
(Frank and Yoshinaga, 1980’). Fish 
containing more than 10 mg of hista- 
mine per 100 g invariably were found 
to be unacceptable by an experienced 
panel of sensory evaluation judges. 

It has been suggested that 10 mg 
histamine per 100 g is the maximum 
allowable in canned tuna, and that 
tuna containing more than this 
amount should be considered decom- 
posed (Geiger, 1944; Arnold and 
Brown, 1978). Assuming that 10 mg 
histamine per 100 g tuna is an ac- 
ceptable limit, the time interval during 
which histamine increases from 1 to 
10 mg becomes crucial in controlling 
decomposition. Table 2 shows that 
histamine formation could be reduced 
by keeping exposure times under 20 
hours at 70°F, 10 hours at 90°F, 8 
hours at 100- F, or below comparable 
times at other temperatures in the 
70°-100°F range (Fig. 2). 

Recently the U.S. Food and Drug 
Administration declared that 20 
mg/100 g and 50 mg/100 g tuna 
should be considered as defect and 
hazard levels for histamine in tuna 
products (Federal Register, Septem- 
ber 14, 1982). 


Table 2.—Histamine formation in skipjack tuna’. 





Histamine 


(mg/100 g) 70°F 90°F 100°F 





Time (hours) ...... 
1 9 


10 14 


100 46 23 





‘Taken from nomographic scale (Fig. 2). 


'Frank, H. A., and D. H. Yoshinaga. 1980. 
Unpubl. data. Univ. Hawaii, Honolulu. 
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Figure 2.—Nomograph for H = 2.8 - 10—32° 74.86- F13.85, where H = histamine (mg/100 g tuna), T = 


Other Considerations 


The nomograph was prepared from 
data collected with fresh, relatively 
small skipjack tuna incubated under 
controlled (laboratory) conditions at 
constant incubation temperatures. 
Applicability of the nomograph to 
larger fish, to varying environmental 
temperatures, and to other scombroid 
species must await further testing, 
preferably aboard a commercial fish- 
ing vessel. It is unlikely that the 
nomograph will be generally suitable 
for estimating histamine levels in all 
types of scombroid fish particularly 
because of differences in histidine 
content among various species (Shew- 
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time (hours), and F = temperature (°F). 


an, 1955; Lukton and Olcott, 1958; 
Kimata, 1961; Ienistea, 1973). On one 
occasion, however, the nomograph 
was used successfully to find an ap- 
propriate time-temperature combina- 
tion to produce a desired level of 
about 30 mg histamine per 100 g in a 
7-pound, commercially fresh mahi 
mahi (dolphin fish), Coryphaena hip- 
purus (footnote 1). 

Histamine is not distributed uni- 
formly throughout a decomposed fish 
(Hillig, 1956; Ienistea, 1973; Lerke et 
al., 1978). Instead, histamine is pres- 
ent as a gradient that is higher in the 
anterior loin tissue and diminishes 
gradually toward the tail (Frank et al., 


1981; Yoshinaga and Frank, 1982). 
Consequently, samples taken from 
different locations in a fish do not 
have the same level of histamine. 
Since it is based on composite meas- 
urements from the entire loin, the 
nomograph does not provide infor- 
mation about the histamine content at 
specific locations. 

We have found that the relation- 
ship between composite histamine 
content (Figure 2 and Table 2) and the 
histamine level in the anterior loin sec- 
tion depended upon the extent of 
spoilage. Based on analyses of seven 
slightly decomposed fish (where the 
anterior section had <3 mg histamine 
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per 100 g tuna), the histamine content 
of the anterior section was 1.14 times 
that of the composite histamine. With 
21 fish in advanced stages of decom- 
position (histamine in the anterior sec- 
tion was between 10 and 650 mg per 
100 g of tuna), the histamine content 
of the anterior section was 1.93 times 
that of the composite histamine. 
Thus, for mildly spoiled tuna, the 
composite histamine content is gener- 
ally representative of any location in 
the fish loins. However, in tuna that 
have undergone substantial decompo- 
sition, the nomographic estimate will 
be about one-half the histamine con- 
tent in the anterior section of the fish. 


Temperature Integrators 


Miniaturized electronic devices 
have been developed recently to meas- 
ure continuously the thermal history 
of perishable foods, including fish 
(Olley and Ratkowsky, 1973a, b; 
Olley, 1978; Olley et al., 1978). These 
devices can integrate the time-temper- 
ature exposures into a single value for 
the spoilage that has accumulated 
during storage. Thus, the residual 
shelf life of a perishable food at a 
given temperature can be determined 
at any time during storage. 

Temperature function integrators 
could be used to estimate deteriora- 
tion in tuna held aboard fishing 
vessels for long periods, especially at 
cooler temperatures. However, de- 
composition data at several storage 
temperatures (such as are presented in 
this paper) would be needed before 
the circuitry of the devices could be 
adjusted correctly. These integrators 
also would be useful for determining 
the accuracy of the nomographic his- 
tamine estimations developed in this 
publication. 
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Fatty Acids and Lipid Classes of Three 
Underutilized Species and Changes Due to Canning 


Introduction 


The coastal herrings are, in general, 
small, bony fishes of the family 
Clupeidae which regularly occur in 
large schools and have the highest 
potential yield of any fishery resource 
in the west-central Atlantic Ocean and 
Gulf of Mexico. Houde (1976) esti- 
mated that the resource in the eastern 
Gulf alone could probably support a 
500,000 metric ton (t) annual yield. 
Several species have been utilized to 
some extent as bait fish and menhad- 
en have been fully exploited for fish 
meal, but the untapped potential of 
small herrings and related species for 
food use is great. 

The coastal herrings are not suit- 
able for the traditional fresh or frozen 
markets because of their small size, 
bony structure, and readily oxidizable 
fat content. Several species have a 
good potential as canned products, 
however, since the bones are softened 





ABSTRACT—Canned products were pre- 
pared from three underutilized species that are 
abundant in the Gulf of Mexico: Spanish sar- 
dine, Sardinella aurita; thread herring, Opis- 
thonema oglinum; and chub mackerel, Scom- 
ber japonicus. Proximate chemical composi- 
tions, fatty acid profiles, and lipid class com- 
positions are reported for both raw and 
canned products. Results indicate that heat 
processing in sealed cans has no significant ef- 
fect on the fatty acid profile or lipid class com- 
position. The use of vegetable oil as a packing 
medium, however, has major effects on the 
product fatty acid profile. Linoleic acid 
(18:2w6) is greatly increased and the con- 
centrations of long-chain polyunsaturated fat- 
ty acids decreases. 
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during heat processing and sealed 
cans prevent lipid oxidation during 
storage. 

In recent years, there has been 
much interest in the effect of diet on 
the risk of coronary heart disease 
(CHD). Several studies have demon- 
strated that the consumption of fish 
or fish oils lowers serum lipid levels in 
both human subjects and experimen- 
tal animals. Von Lossonczy et al. 
(1978) showed that both serum cho- 
lesterol and triglycerides (triacylgly- 
cerols) were reduced in healthy 
human subjects by ingestion of a con- 
trolled diet based on mackerel. Trus- 
well (1978) stated, ‘‘It is firmly estab- 
lished that plasma total cholesterol is 
positively related to the risk of subse- 
quent CHD.”’ In addition, eicosapen- 
taenoic acid (EPA, 20:5w3), a major 
fatty acid in marine fish, also protects 
against CHD by acting as a precursor 
for a prostaglandin which slows the 
rate of blood clotting (Rawls, 1981). 

Coastal herrings and other under- 
utilized species from southeastern 
U.S. coastal waters have relatively 
high contents of the highly unsatur- 
ated fatty acids (HUFA) containing 
five or six double bonds. Processing 
or storage conditions, however, could 
potentially result in undesirable 
changes to these labile compounds. 


Malcolm B. Hale and Thomas Brown are with 
the Charleston Laboratory, Southeast Fish- 
eries Center, National Marine Fisheries Ser- 
vice, NOAA, P.O. Box 12607, Charleston, SC 
29412-0607. This paper is Contribution No. 
83-30C, Southeast Fisheries Center. 


Although the effects of frozen storage 
on fatty acid composition of fish has 
been widely studied and reported, the 
effects of processing in general and 
canning in particular are not well 
known. Dudek et al. (1981) reported 
fatty acid data on six seasonal samples 
each of Atlantic mackerel and sock- 
eye salmon. Their data indicated that 
neither canning, broiling, baking, nor 
microwave cooking had a significant 
effect on total polyunsaturated fatty 
acids (PUFA) or the five and six 
double-bonded HUFA. Giddings and 
Hill (1975) heat processed blue crab 
for 10 minutes at 121°C and found 
that PUFA losses were not excessive 
and changes in lipid fractions were 
slight. 

In this paper we present fatty acid, 
lipid class, and proximate composi- 
tion data on some abundant but gen- 
erally unfamiliar species and indicate 
whether nutritionally desirable poly- 
unsaturated fatty acids are affected by 
the canning process. 


Materials and Methods 


The fish samples used for the pri- 
mary study were collected in May and 
June 1982, from the vicinity of Pana- 
ma City, Fla. Spanish sardines, Sardi- 
nella aurita, and chub mackerel, 
Scomber japonicus, were harvested 
by beach seine; thread herring, Opis- 
thonema oglinum, was harvested by 
purse seine. Samples were frozen into 
ice blocks in polyethylene containers 
at the Southeast Fisheries Center’s 
Panama City Laboratory and later 
transported to the SEFC Charleston 
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Laboratory in Styrofoam’ boxes. On 
arrival, the plastic containers were 
sealed in Cryovac bags and stored at 
—30°C until processed (within 2 
weeks). 

The individual fish were separated 
from ice blocks in cold tap water after 
partial thawing in a chilled room 
overnight. Length and weight 
measurements were made on a repre- 
sentative sample of each lot. A sub- 
sample of approximately 500 g was 
dressed, comminuted in a food pro- 
cessor, sealed in plastic sample cups 
and frozen for later analysis. 

Fish for processing were washed 
after removal of heads, tails, and vis- 
cera. The dressed fish were immersed 
in a 60 degree brine (15.8 percent 
NaCl) for 15 minutes, drained, lightly 
rinsed, and refrigerated for 1-2 hours 
before packing. The dressed thread 
herring and chub mackerel were 
packed into 307x409 (No. 2) cans 
and the Spanish sardines were cut into 
chunks and packed into 307x113 
(No. % tuna) cans. Needle-type cop- 
per-constantan thermocouples were 
centered in several cans in each run 
using Ecklund receptacles and con- 
nectors. The packed fish were steam 
precooked to a temperature of about 
190°F (88°C). Free liquid was 
drained from the cans and a hot 2 per- 
cent brine was added. Lids were ap- 
plied to the cans and sealed with a 
Rooney can sealer. Cans of each spe- 
cies were processed in two batches in a 
RDTI-3 steam retort (Dixie Canner 
Equipment Co.). One batch was pro- 
cessed to the normal sterilization level 
(F, = about 12) and the second batch 
to an F, value (total heat exposure) 
about 50 percent greater. The Fy value 
is a measure of total heat exposure at 
the center of the can, including heat- 
up, processing, and cool-down. An Fy 
value of 12 indicates a degree of steri- 
lization equivalent to that obtained 
during 12 minutes at a constant 250 °F 
(121°C). The thermocouples inside 
the cans were connected to a data log- 
ger (Kaye Instrument Co.) for auto- 


‘Mention of trade names or commercial firms 
does not imply endorsement by the National 
Marine Fisheries Service, NOAA. 


Table 1.—Size data for whole fish and proximate chemical compositions for dressed, 


H&G fish, both raw and canned. 





Size data (whole fish) 





Item 


Spanish sardine 


Thread herring Chub mackerel 





7154238 
16.94 1.7 


Mean weight (g + SD) 
Mean length (cm + SD) 


Raw 


Moisture (%) 
Protein (%) 
Lipid (%) 
Ash (%) 


75.41 
20.09 
3.22 
1.75 


4.21 


Canned 


69.63 
24.52 


1.90 


108.4 + 12.6 
18.24 0.56 


78.8+ 13.5 
18.8+ 0.77 


Proximate composition (dressed, H&G) 





Canned 


Raw Canned Raw 

75.22 

20.05 
2.71 
3.04 


70.81 
23.21 
3.41 
3.21 


73.73 
21.08 
3.07 
2.66 


69.77 
24.79 
3.30 
3.03 





matic print-out of temperatures and 
computed F, values at 2-minute inter- 
vals. Samples for chemical analysis 
consisted of the drained solids con- 
tents from the individual cans for 
which the specified F, values were 
determined. 

Spanish sardines, harvested in Sep- 
tember 1981, from the vicinity of Port 
St. Joe, Fla., were canned in an earlier 
processing study. The dressed fish 
were heat processed to the normal 
level (F, = 12) in two groups: 1) With 
a 2 percent brine packing medium and 
2) with soybean oil as a packing 
medium. Raw dressed samples and 
drained solids from each canned 
product were comminuted and ana- 
lyzed for proximate chemical compo- 
sitions and fatty acid profiles. 

Protein, moisture, and ash contents 
were determined by AOAC methods 
(AOAC, 1975) and the lipid content 
was determined by a chloroform- 
methanol extraction method (Smith et 
al., 1964). 

Fatty acid methyl esters were pre- 
pared from extracted lipids by the 
method of Metcalfe and Schmitz 
(1961) and were analyzed with a Hew- 
lett-Packard 5830A gas chromato- 
graph equipped with a 50 m flexible 
fused silica capillary column coated 
with Carbowax 20-M. Separation was 
isothermal at 210°C with injector and 
detector at 300°C. The individual fat- 
ty acid esters were identified by means 
of a computer program containing 
equivalent chain length (ECL) values 
of authentic standards and those of 
esters of cod liver oil (Ackman and 


Burgher, 1965). 

Lipid classes were quantified using 
an automated system of thin layer 
chromatography (TLC) with flame 
ionization detection (latroscan Lab- 
oratories, Tokyo, Japan) of the type 
described by Sipos and Ackman 
(1978). Type S (II) chromarods were 
spotted with 10-20 yg of lipid dis- 
solved in heptane:chloroform (1:1 by 
volume) and developed for 30 minutes 
in hexane:diethylether:acetic acid (85: 
15:0.02) to separate triglycerides, free 
fatty acids, sterols, and total polar 
lipids. Detector peaks were quantified 
with a Hewlett-Packard 3390A re- 
porting integrator. 


Results and Discussion 


Length, weight, and proximate 
composition data for the lots of Span- 
ish sardine, thread herring, and chub 
mackerel used in this study are listed 
in Table 1. Both protein and lipid 
concentrations increase during can- 
ning due to moisture losses. Relative 
to other fish, these species rate high in 
protein and moderate in fat content. 

The major fatty acids, as deter- 
mined for raw and canned samples, 
are listed in Table 2 for Spanish sar- 
dine, Table 3 for thread herring, and 
Table 4 for chub mackerel. The 16:0 
and 22:6w3 fatty acids predominate in 
all three species. There are minor vari- 
ations in the analytical results for in- 
dividual fatty acids, but no definite 
pattern is apparent. The oxidation of 
fish lipids normally results in a de- 
crease in the polyunsaturated fatty 
acids (PUFA) and particularly those 
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Table 2.—Major fatty acids of raw and canned Spanish 
sardines, Sardinella aurita (weight percent composi- 
tion). 


Table 3.—Major fatty acids of raw and canned thread 
herring, Opisthonema oglinum (weight percent com- 
position). 


Table 4.—Major fatty acids of raw and canned chub 
oa retail tee inated 
im). 





Sample form 





Canned 
(Fo = 13.3) 


Canned 


Fatty acid (Fo = 17.7) 


Sample form 





Canned 
(Fo = 12.1) 


Canned 


Fatty acid (Fo = 17.3) 


Sample form 


Canned Canned 
(Fo = 13.3) (Fo = 18.8) 





Fatty acid 





14:0 . 3.5 
16:0 21.8 
17:0 f tS 
18:0 7.7 


16:1 . 5.4 
10.2 
1.2 


18:3w3 
18:4w3 
20:406 


20:5w3 
22:5w6 
22:5w3 


22:6w3 


Total saturated 
Total monoenes 
Total PUFA 
Total HUFA 





Table 5.—Effect of packing media on concentrations of 
totaldipids and se’ected fatty acids for canned Spanish 
sardines. 





Sample 





Raw, headed 
and gutted 


Canned in 
2% brine 


Canned in 


Item soybean oil 





Percent 


Total lipids 1.3 2.05 9.64 


Fatty acids (% of total) 
13.81 

8.48 5.04 

11.74 
1.32 
4.29 
25.50 


43.50 
0.84 
4.34 





with five or six double bonds 
(HUFA). However, neither docosa- 
hexaenoic acid (22:6w3) nor other 
HUFA showed any consistent pattern 
of change due to heat processing in 
this study. 

Shown in Table 5 is the effect that 
packing media can have on the fatty 
acid profiles of canned fish. Lipid 
content and selected fatty acids are 
listed for the Spanish sardines har- 
vested in September 1981. Headed 
and gutted (H&G) fish were analyzed 
both raw and as the drained solids 
after canning in either 2 percent brine 
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14:0 46 
16:0 { 23.5 
17:0 i 1.8 
18:0 “ 78 


16:1 . 5.2 
18:1 ; 9.7 
20:1 “ 18 
22:1 i 0.2 


18:2w6 
18:3w3 
18:43 
20:4w6 


20:5w3 
22:56 
22:5w3 
22:6w3 


Total saturated 
Total monoenes 
Total PUFA 
Total HUFA 


14:0 23 28 
16:0 17.3 176 
17:0 ; 18 1.7 
18:0 lV 9.4 8.3 


16:1 : 3.6 4.0 
18:1 : 12.1 13.7 
20:1 2 24 27 
22:1 : 0.7 08 


18:2w6 
18:303 
18:4w3 
20:46 


20:5w3 
22:56 
22:5w3 
22:6w3 


Total saturated 
Total monoenes 
Total PUFA 
Total HUFA 





Table 6.—Lipid class composition of raw and canned 
Spanish sardines. 


Table 7.—Lipid class composition of raw and canned 
thread herring. 





Sample form 





Canned 
(Fo = 17.7) 


Canned 
(Fo = 13.3) 


Lipid class 





Sample form 





Canned 
(Fo = 12.1) 


Canned 


Lipid class Raw (Fo = 17.3) 





Percent of total 
Triglycerides 
Free fatty acids 
Sterols 
Polar lipids 
Unidentified 


Percent of total 
Triglycerides 61 
Free fatty acids 4 
Sterols 2 
Polar lipids 32 
Unidentified 1 





or in soybean oil. Fat content of these 
Spanish sardines was low, and a sig- 
nificant amount of the soybean oil 
was absorbed. Consequently, the fat- 
ty acid profile showed a much higher 
level of 18:2w6 and much _ lower 
22:6w3, since soybean oil contains 
about 65 percent 18:2 and no 22:6w3 
at all. 

The lipid class compositions as de- 
termined by the automated TLC sys- 
tem, for Spanish sardine, thread her- 
ring, and chub mackerel appear in 
Tables 6, 7, and 8, respectively. All 
the raw samples have a similar pat- 


Table 8.—Lipid class composition of raw and canned 
chub mackerel. 





Sample form 





Canned Canned 
(Fo = 13.3) (Fo = 18.8) 


Percent of total 
5 


Lipid class 





Triglycerides 
Free fatty acids 
Sterols 

Polar lipids 
Unidentified 





tern. Triglycerides predominate with 
polar lipids a strong second. An ap- 
parent shift from triglycerides to 
polar lipids was indicated by analyses 
of two of the canned samples. This 
shift did not show up in the cor- 
responding samples canned at higher 





F, values, however, and was probably 
an artifact. 


Conclusions 


Lipid characteristics of these 
samples of Spanish sardines, thread 
herring, and chub mackerel are fairly 
similar, with relatively high levels of 
highly unsaturated fatty acids and a 
predominance of triglycerides as a 
lipid class. No significant changes in 
PUFA concentrations or lipid class 
distributions due to heat processing in 
sealed cans were demonstrated. The 
use of oil as a packing medium can 
have great effects on the lipid content 
and fatty acid profile of the final 
product. The positive medical benefits 
of the highly unsaturated fatty acids 
contained in marine lipids could be 
more fully realized with a fish oil 
packing medium rather than vege- 
table oils. The present food regula- 
tions would probably limit usage to 


oil recovered from precooking of the 
same species, however. 
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NOAA/NMFS Developments 


NOAA Reorganizes 


Last November, NOAA Adminis- 
trator John V. Byrne approved a re- 
structuring of the agency (Fig. 1) 
which replaced former major line 
components and major program ele- 
ments with five line components: Na- 
tional Ocean Service, National 
Weather Service, National Marine 
Fisheries Service, National Environ- 
mental Satellite Data, and Informa- 
tion Service, and the Office of Ocean- 
ic and Atmospheric Research. Each is 
headed by an Assistant Administra- 
tor. In addition, an Office of Budget 
and Finance and an Office of Admin- 


istrative and Technical Services were 
established as NOAA staff offices, 
replacing components of the former 
Office of Management and Budget. 

“I believe that the way an organiza- 
tion is structured does make an im- 
portant difference in how well the 
people in the organization function,”’ 
Byrne said. 

‘I think the reorganization will im- 
prove the management efficiency of 
our agency. It strengthens the lead- 
ership of NOAA. It brings together 
areas of common interest and com- 
mon focus; most obviously, the com- 


National Oceanic and Atmospheric Administration 


bining of many related functions into 
the new National Ocean Service and 
into the new National Environmental 
Satellite, Data, and Information Ser- 
vice. Communications within and 
among line components will be en- 
hanced, and we will be better able to 
achieve more with the limited re- 
sources that are available to us.”’ 

Here is how the restructuring will 
affect the functions and responsibili- 
ties of the various NOAA elements: 
Five staff offices, including the 
NOAA Corps, General Counsel, 
Congressional Affairs, Public Af- 
fairs, and Civil Rights remain un- 
changed. The remaining staff offices 
—Policy and Planning, Budget and 
Finance, and Administrative and 
Technical Services—will assume some 
changed responsibilities. 

The Office of Policy and Planning 
provides specialized staff support to 
the Office of the Administrator, and 
to the line components. Its functions 
include responsibilities for policy 
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Figure 1.—NOAA organizational chart. 








analysis, long-term planning, interna- 
tional and interagency liaison, and 
ecology and conservation coordina- 
tion. 

Budget and finance are important 
tools in the overall management of 
NOAA’s activities. The Office of 
Budget and Finance provides staff 
support for NOAA’s budget formula- 
tion and execution activities and 
serves as the focus for management of 
NOAA’s financial resources. The of- 
fice encompasses the functions as- 
signed to the Office of Budget 
Resources and Management as well as 
the Office of Finance. 

The Office of Administrative and 
Technical Services provides staff sup- 
port in the areas of personnel, facili- 
ties, computing, management sys- 
tems, and administrative operations 
and provides day-to-day support to 
the line components in these areas. 
The responsibilities of the five line 
components are listed below. 

The National Ocean Services pro- 
vides a focus for the development of a 
comprehensive strategy within NOAA 
to address the increasing uses and op- 
portunities of the oceans. The compo- 
nent groups most of NOAA’s ocean- 
related activities, except those dealing 
with living marine resources carried 
out by the National Marine Fisheries 
Service. Its functions include NOAA’s 
mapping, charting, geodesy, marine 
pollution, ocean mining and energy, 
and coastal management responsibili- 
ties. Supporting activities include 
those areas related to marine opera- 
tions, ocean engineering, and tech- 
nology development. 

In recognition of the importance 
and size of the National Weather Ser- 
vice, this unit now reports directly to 
the Administrator. Its basic functions 
remain the same. Supporting services 
include NOAA data buoy activities. 

Much of the work NOAA per- 
forms involves providing data and in- 
formation services to users both inside 
and outside the agency. In recognition 
of the close relationship between the 
satellite data gathering capabilities of 
the agency (NESS) and NOAA’s data 
and information processing and dis- 
semination functions (EDIS), these 
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two activities were brought together in 
the new National Environmental Sat- 
ellite, Data, and Information Service. 
This new organization will eventually 
include climate activities. 

The Office of Oceanic and Atmos- 
pheric Research will conduct long- 
term and fundamental research 
through ERL and extramural pro- 
grams to support NOAA missions. In 


addition, this office will ensure closer 
and more direct coordination with the 
applied research and development 
work located within the four service- 
oriented line organizations. 

Meanwhile, the basic functions of 
the National Marine Fisheries Service 
remain unchanged, and its own re- 
organization is discussed in a separate 
article. 





NMFS Reorganizes 


The headquarters staff of the 
National Marine Fisheries Service has 
also been reorganized in recent 
months, reports William G. Gordon, 
NOAA Assistant Administrator for 
Fisheries. The new arrangement (Fig. 
1) is designed to: 1) Reduce NMFS 
overhead; 2) improve internal com- 
munications; 3) balance accountabil- 
ity and authority; 4) effectively track 
program progress; and 5) allocate a 
greater portion of NMFS resources 
directly to products and services. 

“I expect this restructuring will 
allow us to decentralize operati.*:s 


further and to delegate additional de- 
cision-making authority to field staff 
—a process we refer to as ‘regional- 
ization,’’’ said Gordon, adding, ‘‘By 
making more decisions at the scene of 
the action, we can respond more rap- 
idly to public needs. With these re- 
forms, we are confident that we can 
meet our responsibilities for conserv- 
ing the nation’s living marine re- 
sources, managing them for long- 
term optimum yield and helping 
domestic industry to achieve maxi- 
mum benefit from these renewable 
resources.”’ 

Briefly, the new reorganization has 
three headquarters units reporting di- 
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rectly to the Assistant Administrator’s 
Office: Policy and Planning Staff, 
headed by John Everett; Constituent 
Affairs Staff, headed by Robert Hut- 
ton; and the Management and Budget 
Staff, under Samuel McKeen. 

Two new Deputy Assistant Admin- 
istrators—Science and Technology 
and Fisheries Resource Management 
—also report directly to the Assistant 
Administrator’s office. The four 
NMFS fisheries research centers 
(Northeast, Northwest and Alaska, 
Southeast, and Southwest) report 
directly to the Deputy Assistant Ad- 
ministrator for Science and Tech- 
nology, Joseph Angelovic (Acting 
Deputy), as do the NMFS headquar- 
ters Offices of Resource Investiga- 
tions, Data and Information Manage- 
ment, and Utilization Research. 

Meanwhile, the five Regional Of- 
fices (Alaska, Northeast, Northwest, 
Southeast, and Southwest) all report 
directly to the Deputy Assistant Ad- 
ministrator for Fisheries Resource 
Management, Carmen Blondin, as do 
the headquarters Offices of Fisheries 
Management, Industry Services, In- 
ternational Fisheries, and Protected 
Species and Habitat Conservation. 


Outstanding NMFS 
Authors are Honored 


The outstanding papers authored 
by National Marine Fisheries Service 
scientists and published in the Fishery 
Bulletin and the Marine Fisheries 
Review in 1981 have been arinounced 
by the NMFS Publications Advisory 
Committee. 

For the Fishery Bulletin, vol. 79, J. 
Roe Hunter and Roderick Leong 
shared the award for their top-rated 
paper ‘‘The Spawning Energetics of 
Female Northern Anchovy, Engraulis 
mordax,”’ 79(2):215-230. Both auth- 
ors are fishery biologists with the La 
Jolla Laboratory of the NMFS South- 
west Fisheries Center, La Jolla, Calif. 

Selected as the best paper published 
in 1981 in the Marine Fisheries Re- 
view was ‘‘Low Temperature Preser- 
vation of Seafoods: A Review’’ by 
Louis J. Ronsivalli and Daniel W. 
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Baker III. Ronsivalli, now retired, 
was Director, Gloucester Laboratory, 
NMFS Northeast Fisheries Center, 
Gloucester, Mass. Baker is a mechan- 
ical engineering technician at that 
laboratory. The paper was published 
in the April issue, 43(4):1-15. 

Developed in 1975, the annual out- 
standing publication awards program 
recognizes NMFS employees who 
have made exceptional contributions 
to the knowledge and understanding 
of the resources, processes, and 
organisms studied as a part of the 
NMFS mission. 

Any NMFS employee may recom- 
mend published papers of the appro- 
priate calendar year for award con- 
sideration. Authors must have been 
employed by the NMFS at the time 
the paper was published. Nomina- 
tions must include the author’s name, 
paper title and number of pages, 
series name and volume number, 
justification to support the nomina- 
tion, and the name and office affilia- 
tion of the nominator. 


Honolulu Lab Studies 
Seamount Fish Resources 


In a 45-day cruise late last year to 
waters of the central North Pacific 
seamounts and the Northwestern Ha- 
waiian Islands, fisheries scientists 
from the NMFS Southwest Fisheries 





Notice 


The Office of Management and Budget 
(OMB) ruled recently that the Marine 
Fisheries Review must be _ published 
quarterly instead of monthly. No reasons 
for the ruling were given, and it has been 
implemented with this issue (April-May- 
June 1983), 45(4-5-6). The last issue each 
year (October-November-December) will 
carry the annual index. 

While the OMB directive reduces the 
number of issues printed, it will not affect 
the number of manuscripts published. We 
do, however, regret the inconvenience of 
quarterly publication to subscribers and 
contributors. 

W. L. Hobart, Editor 


Center’s Honolulu Laboratory col- 
lected biological, bathymetric, and 
oceanographic data from waters 
around several seamounts as well as 
conducting specially designed experi- 
ments involving spiny lobsters and 
bottom fishes. Secondary missions, 
according to Laboratory Director 
Richard S. Shomura, involved experi- 
mental squid fishing with jigging ma- 
chines, deployment of fish-aggregat- 
ing devices off Maui and Hawaii in 
cooperation with the Hawaii Division 
of Aquatic Resources, and subsurface 
observations with an underwater tele- 
vision camera. 

Chief Scientist Richard N. Uchida 
reported that during the seamount 
phase of the cruise, the vessel visited 
Hancock, Colahan, Kanmu, and Kin- 
mei Seamounts as part of a major in- 
vestigation of seamounts currently 
underway at the Honolulu Labora- 
tory. Seamounts are former islands 
that have subsided below the sea sur- 
face. 

‘*There are numerous seamounts to 
the north and northwest of the Ha- 
waiian Archipelago,’”’ said Uchida. 
‘‘The Musicians Seamounts, which 
have summits well over 1,650 m deep, 
are located north of the chain. The 
seamounts of particular interest to the 
Honolulu Laboratory lie on the 
northern extreme of the Hawaiian 
chain.” 

Until 1967, fishery scientists were 
generally unaware of the fishery re- 
sources On the seamounts. The dis- 
covery by a Soviet trawler of concen- 
trations of a fish species called the 
pelagic armorhead on the Emperor 
Seamounts led to almost immediate 
commercial exploitation. In 1969, 
Japanese trawlers entered the fishery. 

Uchida said that the trawl catch by 
the NOAA ship Townsend Cromwell 
at Hancock was relatively good, com- 
pared to those made at the other sea- 
mounts, and that the stock of pelagic 
armorhead at Hancock, which is lo- 
cated inside the U.S. 200-mile Fishery 
Conservation Zone (FCZ) around the 
Hawaiian Archipelago, appears to be 
recovering from the intense fishing 
pressure applied by Soviet and Japa- 
nese trawlers before the Magnuson 
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Fishery Conservation and Manage- 
ment Act went into effect in early 
1977. At the other seamounts, which 
are outside the FCZ, catches were 
very meager or nil. 

It is not clear whether the poor re- 
sults at Colahan, Kanmu, and Kinmei 
reflect actual depletion of the stock or 
inadequate sampling effort. ‘‘These 
seamounts, unlike Hancock Sea- 
mounts, have extensive summits,”’ 
said Uchida. ‘‘For example, the 
southern trawlable ground on Kinmei 
is about 100 n.mi.?. We saw many 
fish signs on the echogram but these 
turned out to be other less desirable 
species rather than pelagic armor- 
head.”’ 

During the remainder of the cruise, 
the Cromwell conducted experiments 
to determine whether spiny lobster 
catch rates are affected by lobster of- 
fal. ‘‘Our experiments were con- 
ducted to simulate a commercial 
operation where lobsters are ‘tailed’ 
and the heads dumped overboard,”’ 
said Uchida. ‘‘The results of our ex- 
periments from this cruise, together 
with data from previous cruises, show 
conclusively that the presence of offal 
has a detrimental effect on lobster 
catches.’ 

Scientists on the Cromwell also suc- 
cessfully collected juvenile lobsters by 
scuba diving at Necker Island. In ad- 
dition, they were able to keep a 
number of bottomfish alive in the 
Cromwell’s baitwell after injecting 
them with oxytetracycline, a chemical 
used to put a time mark on the bony 
parts of a fish, for ongoing studies on 
age and growth. 

Assisting Uchida on the cruise were 
Fishery Biologist James H. Uchi- 
yama, and Research Assistants Alan 
R. Everson, Steven H. Kramer, 
James H. Prescott, and Michael P. 
Seki. 


Sensory Profile of 
Alaska Salmon Eyed 


In cooperation with the Alaska Sea 
Grant Marine Advisory Program, the 
Utilization Research Division of the 
NMFS Northwest and Alaska Fisher- 


ies Center is evaluating salmon from 
the Yukon and Kuskokwim Rivers, 
Alaska. Fish from the two rivers are 
being judged ty the trained sensory 
profile team for flavor and texture. 
The project was initiated to attempt 
to determine whether the quality of 
the king salmon from these rivers are 
measurably different. Traditionally 
the Yukon River king salmon bring a 
substantially higher price on the 
market than king salmon from the 
Kuskokwim River system. The reason 
usually given is that the Kuskokwim 
River fish are inferior in quality, and 
in particular have soft texture. 
University of Alaska Sea Grant 
Marine Advisor Don Kramer ob- 
tained samples from both river sys- 
tems, coded the samples, and ar- 
ranged for shipment to the Northwest 
and Alaska Fisheries Center. The lab- 
oratory will evaluate the samples and 
develop a sensory profile for each 
sample code. If there are detectable 
inherent quality differences, the panel 
results should reflect them. In addi- 
tion to the sensory evaluation, 
samples will be analyzed for texture 
using the Instron texture instrument. 


U.S. Seafood Exhibit in 
Paris Wins Record Orders; 
Trade Leads Available 


U.S. seafood processors and ex- 
porters reported $15-$20 million in 
sales orders at the 10th Salon Interna- 
tional de |’Alimentation (SIAL ’82), 
world food show in Paris, last year. 
These figures include both actual 
commercial sales concluded during 
the exhibition (over $5 million) as well 
as projected orders for 1983. A total 
of 1,442 sales leads were reported by 
the 23 firms exhibiting at the U.S. 
Seafood Exhibition. The orders at 
SIAL ’82 amounted to slightly over 5 
percent of the total $258 million in 
United States fishery products ex- 
ported to the European Economic 
Community (EEC) during 1981. 

The success of the U.S. Seafood 
Sales Exhibit has drawn considerable 
comment from U.S. and European 


businessmen who were surprised at 
the volume of orders. The declining 
value of European currencies, the 
canned salmon botulism incident in 
Belgium, the efforts of some Euro- 
pean governments to control imports, 
as well as a generally sluggish world 
economy were expected to dampen 
sales. 

The participation of the United 
States in key international food shows 
has provided the U.S. seafood in- 
dustry with the opportunity to expand 
markets. The increasing sophistica- 
tion of U.S. seafood exporters and 
the growing recognition of the United 
States as a supplier of quality seafood 
products have paid off in terms of 
orders. 

NMFS participated in a number of 
overseas food shows in 1982, in- 
cluding the ROKA ’82, International 
Food Exhibition, in Utrecht, Hol- 
land; the IKOFA ’82, 14th Interna- 
tional Trade Fair of the Food In- 
dustry in Munich, West Germany; 
and the SIAL ’82 show in Paris. 

From the SIAL show contacts, the 
Mid-Atlantic Fisheries Development 
Foundation has compiled a list of for- 
eign companies who are interested in 
importing fishery products from the 
United States. The list contains the 
names and addresses of approximate- 
ly 55 foreign firms and the fishery 
products they are interested in. U.S. 
firms interested in receiving a copy of 
this list should write to: SIAL Sales 
Leads, DOC, NOAA, NMFS, P.O. 
Box 1109, Gloucester, MA 01930- 
5309. 


NOAA, FCS Okay Pact to 
Promote Fishery Products 


NOAA and the Foreign Commer- 
cial Service (FCS) of the Department 
of Commerce have signed a Memo- 
randum of Understanding designed to 
promote the export of United States 
fishery products. NOAA officials 
have since briefed senior FCS officials 
at a series of special regional meetings 
in Europe, Asia, and Latin America. 

The purpose of these briefings was 
to outline the world potential for U.S. 
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seafood exports and to identify areas 
where FCS assistance is required. 
NOAA officials also attended a final 
meeting of FCS officers from the 
Middle East and Africa region in 
Kenya in January. 

Positive results of these meetings 
soon began to appear. The FCS in 
London scheduled a U.S. Seafood 
Sales Exhibit for May 1983, and the 
FCS in Tokyo was planning a similar 
seafood show. FCS officers around 
the world are beginning to report on 
export opportunities for U.S. seafood 
products in their host countries, and 
several initiatives are being planned 
jointly between NOAA and the FCS 
to take advantage of these develop- 
ments. 


New NMFS Enforcement 
Policy for Southeast 


The National Marine Fisheries Ser- 
vice has announced a new enforce- 
ment policy for fishing violations oc- 
curring in the fishery conservation 
zone in the Southeast Region. The 
revised penalty schedule provides: 1) 
First violation—$12,000-15,000 plus 
seizure of entire catch on board, 2) 
second violation—$15,000-25,000 
plus seizure of entire catch on board, 
and 3) third violation—$25,000 plus 
seizure of entire catch on board and 
seizure of vessel. Should aggravating 
conditions exist (i.e., vessel fleeing en- 
forcement officers or disobeying offi- 
cers), a vessel may be seized for a first 
or second violation. 

The revised penalty schedule will 
apply to trawling in the Tortugas 
Shrimp Sanctuary, trawling during 
the Texas Closure, violations of the 
stone crab/shrimp line of separation, 
and the taking of undersized spiny 
lobster and stone crab claws. The new 
policy was effective immediately, 
earlier this year. 

The NMFS hopes the new enforce- 
ment profile will improve compliance 
with the Federal fishing regulations. 
This, in turn, will help to achieve the 
goals of the fishery management 
plans for shrimp, stone crab, and 
spiny lobster. 
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Any fishermen with questions con- 
cerning this enforcement policy 
should contact either the NMFS Law 


Enforcement Division (813-893-3145) 
or the Office of General Counsel 
(813-893-3617). 





Rules Set for Coastal Migratory Pelagic Species 
in Gulf of Mexico and South Atlantic FCZ 


Final regulations for the Coastal 
Migratory Pelagic Resources of the 
Gulf of Mexico and the South Atlan- 
tic Fishery Management Plan (FMP) 
became effective 4 February 1983, ac- 
cording to Jack T. Brawner, NMFS 
Southeast Regional Director. The 
FMP was prepared jointly by the Gulf 
of Mexico and South Atlantic Fishery 
Management Councils and was ap- 
proved by the Secretary of Commerce 
under the authority of the Magnuson 
Fishery Conservation and Manage- 
ment Act. The purpose of the FMP 
and implementing regulations is to 
prevent overfishing of the king and 
Spanish mackerel and cobia stocks 
and reduce user-group conflicts. The 
regulations govern the king and Span- 
ish mackerel and cobia fisheries in the 
U.S. fishery conservation zone (FCZ) 
in the South Atlantic and Gulf of 
Mexico. 

The management measures for the 
fisheries are summarized here. For 
king mackerel, the recreational quota 
is 28 million pounds and the commer- 
cial quota is 9 million pounds 
(3,877,200 pounds by hook and line 
and 5,122,800 pounds by net fishing 
—of which purse seiners are limited to 
800,000 pounds, half in the Atlantic 
and half in the Gulf). For Spanish 
mackerel the quota is 27 million 
pounds (of which purse seiners are 
limited to 600,000 pounds, half in the 
Atlantic and half in the Gulf). 

Any segment of the fishery that at- 
tains its annual allocation prior to 30 
June of each year will be closed to 
fishing. The quotas are based on a 
12-month fishing season beginning 1 
July. The size limit for Spanish mack- 
erel is 12 inches (FL) minimum— 
undersized catch allowed up to 5 per- 
cent of total catch by weight. Cobia 
has a 33-inch minimum size limit. 

There is a 4%-inch minimum 


stretch mesh size for king mackerel 
gillnets; however, if a smaller mesh 
size is used, fishermen are limited to 
one king mackerel for every 10 Span- 
ish mackerel on board a vessel. The 
regulations also authorize the Secre- 
tary to resolve gear conflicts between 
hook-and-line and gillnet fishermen in 
the king mackerel fishery in the Ft. 
Pierce, Fla., area. 

The regulations prohibit purse sein- 
ing for king and Spanish mackerel 
unless the vessel has complied with 
applicable Federal requirements, in- 
cluding the following. Purse seine 
vessel-owners or operators intending 
to fish for king or Spanish mackerel 
must notify the NMFS Regional 
Director in writing 3 months before 
the date they intend to begin fishing, 
unless the Regional Director deter- 
mines that a shorter period of ad- 
vance notice is reasonable. This year, 
fishermen wanting to begin fishing 
after 30 June had to submit letters of 
intent to the Regional Director 3 
months before fishing (for the fishing 
season through 30 June 1983, the 
Regional Director determined that a 
30-day advance notice was sufficient). 
Once the advance notice requirement 
had been satisfied, purse seine fisher- 
men had to advise the Director of 
NMFS Southeast Fisheries Center by 
telephone, 48 hours in advance of 
each fishing trip, regarding certain 
departure and expected landing infor- 
mation. Additional requirements ap- 
plicable to purse seining for king and 
Spanish mackerel and fishing for 
cobia are specified in the final rules in 
the Federal Register dated 4 Febru- 
ary 1983 (page 5270). Further infor- 
mation is also available from Donald 
W. Geagan, National Marine Fish- 
eries Service, 9450 Koger Boulevard, 
St. Petersburg, FL 33702, (telephone 
813-893-3721). 





Seafood Processing 
Industry Profiles 


The National Fisheries Institute, a 
national trade association of seafood 
processors, brokers, importers, and 
buyers, in cooperation with and under 
contract to the National Marine Fish- 
eries Service, has prepared a series of 
economic profiles of the U.S. seafood 
processing industry. These profiles 
will serve as a primer for regulatory 
and policy analysts who may not be 
familiar with the intricacies of sea- 
food processing and of economic con- 
straints facing seafood processors, 
who are predominately small busi- 
nessmen. 

The profiles present the business 
world of the seafood processor from 
an integrated perspective, and address 
the resource, harvesting, processing, 
and marketing practices and con- 
straints. The text is designed for the 
general reader, and details are given 
only to illustrate the complexity of the 
industry. A thorough treatment of 
many topics is intentionally avoided 
and technical references are kept to a 
minimum. However, sufficient statis- 
tical data and references are provided 
to support economic analyses and fur- 
ther study. 

The following reports may be pur- 
chased by mail directly, by personal 
check or money order, from the Na- 
tional Technical Information Service, 
5285 Port Royal Road, Springfield, 
VA 22161. Orders may be telephoned 
in by dialing (703) 487-4650: For rush- 
order service dial (703) 487-4700. The 
price for paper copies is listed with 
each report; however, microfiche 
copies are also available at $4.50 each. 

‘*The U.S. Blue Crab Industry: An 
Economic Profile for Policy and 
Regulatory Analysts.’’ NTIS No. PB 
83 165704, price $8.50. 

“The Maine Sardine Industry: An 
Economic Profile for Policy and 
Regulatory Analysts.’? NTIS No. PB 
83 165712, price $8.50. 

‘*The U.S. Menhaden Industry: An 
Economic Profile for Policy and 
Regulatory Analysts.’? NTIS No. PB 
83 165720, price $10.00. 

“The U.S. Oyster Industry: An 
Economic Profile for Policy and 


Regulatory Analysts.’’ NTIS No. PB 
83 166215, price $10.00. 

“The U.S. Shrimp Industry: An 
Economic Profile for Policy and 
Regulatory Analysts.’”’ NTIS No. PB 
83 166223, price $14.50 (3 studies— 
canned shrimp, breaded shrimp, and 
headless/peeled shrimp—are com- 
bined into one report). 

‘*The New England Groundfish In- 
dustry: An Economic Profile for Pol- 
icy and Regulatory Analysts.’’ NTIS 
No. PB 83 166231, price $11.50. 


A History of Fisheries 
Research in the Pacific 
Northwest and Alaska 


NOAA Technical Memorandum 
NMFS F/NWC-34 is entitled “‘Fifty 
Years of Cooperation and Commit- 
ment: 1931-81 The Northwest and 
Alaska Fisheries Center.’’ Edited by 
Rae R. Mitsuoka, Roger E. Pearson, 
Laura J. Rutledge, and Samuel 
Waterman, the volume traces the his- 
tory of Pacific Northwest fisheries 
research and the creation, operations, 
and accomplishments of the North- 
west and Alaska Fisheries Center and 
its employees. 

From its first article, ‘‘Fishery 
Studies on the Pacific Coast, 1887- 
1931”? by Clinton E. Atkinson, to its 
last, ‘‘Future of Fisheries Manage- 
ment or the Diverging Paths of Theo- 
ry and Practice” by Peter A. Larkin, 
the volume presents a well-planned 
and well written look at the past, pres- 
ent, and future of fisheries research in 
this important region. The historical 
section was authored by current and 
former employees of the center. 

The book has two primary sections 
—the Center’s history and the fish- 
eries presentations at the ‘‘50th Anni- 
versary Symposium’’ held in late 
1981. Historical papers discussed the 
beginnings of the center and its re- 
search to 1981, the Montlake Labora- 
tory and its biological research, bio- 
logical research at the Auke Bay Lab- 
oratory, and the center’s studies on 
effects of chemical contaminants, ma- 
rine mammals, fisheries technology, 
exploratory fishing and gear develop- 
ment, and research support. 


The symposium itself was struc- 
tured to present both a historical look 
at environmental stresses on marine 
resources, utilization research, ex- 
ploratory fishing, fisheries develop- 
ment, and fisheries management in 
the Northwest and Alaska region; as 
well as an outlook for the future. 
Thus, the volume will be of consider- 
able interest to many from both the 
historical angle and for the views it 
presents on the future of the fisheries 
by many respected fisheries authori- 
ties. In addition, the report includes 
the luncheon addresses of NOAA Ad- 
ministrator John V. Byrne and 
NOAA Assistant Administrator for 
Fisheries William G. Gordon. Paper 
copies or microfiche of the volume, 
NOAA Technical Memorandum 
NMFS F/NWC-34 are available from 
the National Technical Information 
Service, 5285 Port Royal Road, 
Springfield, VA 22161 (price not 
listed). 


Former MFR Editor 
Thomas A. Manar Dies 


Thomas Alonzo (Lon) Manar, 
former Chief of the NMFS Scientific 
Publications Staff (now the Scientific 
Publications Office), died at his home 
in Encinitas, Calif., on 26 August 
1982 after a heart seizure. Mr. Manar 
was a journalist, newspaperman, sci- 
ence writer, and editor in the best 
traditions of his craft. 

As the Chief of the Scientific Publi- 
cations Staff in Seattle, Wash., from 
1970 to 1974, he set the style and for- 
mat for a revamped Fishery Bulletin 
and established sound, professional, 
and uniform editing standards for the 
agency. The early years of the Marine 
Fisheries Review, which he edited 


Thomas A. Manar 
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from 1973 to 1975, also reflected his 
flair for technical editing and for in- 
novative and creative journalism. In 
1974 his superior service and unique 
talents were recognized with the 
award of a Bronze Medal by the U.S. 
Department of Commerce. 

A graduate in journalism from the 
University of Oklahoma, Mr. Manar 
joined the Scripps Institution of 
Oceanography as scientific editor in 
1951 after a stint as a meteorologist in 
the U.S. Army during World War II 
and as a newspaperman in Okla- 
homa. In the early 1960’s he set up the 
public information office at the Uni- 
versity of California, San Diego, 
when the campus was developing. 

In 1965, following the death of his 
wife Ruth, Mr. Manar left the uni- 
versity for a position with the Federal 
Government as Chief of Publication 
Services for the Bureau of Commer- 
cial Fisheries Biological Laboratory in 
Honolulu, Hawaii, where he lived and 
worked until 1970. His last position 
before retirement was as an editor and 
consultant with the NMFS Southwest 
Fisheries Center in La Jolla, Calif. 

Mr. Manar was a man of wide in- 
terests and enthusiasm—art, music, 
reading, nature photography. After 
his retirement he traveled extensively 
in this country and abroad. He is sur- 
vived by a sister, Maurine Manar, 
also of Encinitas. 


New Mesh Sizes, Area 
Closures Help Protect 
New England Groundfish 


Two haddock spawning areas off 
the New England coast were closed to 
all fishing activities capable of taking 
groundfish species from 1 March 
through 31 May, the National Marine 
Fisheries Service reports. The areas 
had been closed to fishing annually 
for many years as a conservation 
measure to minimize disturbance of 
the spawning fish and to prevent ex- 
cessive exploitation of the haddock 
when concentrated on the spawning 
grounds. In addition, the closed areas 
now represent a major conservation 
measure of the Interim Groundfish 
Plan implemented last year. 
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This year’s regulations, as in past 
years, prohibit the use of any type of 
gear in the two spawning areas other 
than 1) pot gear designed and used to 
take lobsters, 2) hooks with a gape of 
not less than 30 mm (1.18 inches), and 
3) dredges designed and used to take 
scallops. The taking of any cod, had- 
dock, or yellowtail flounder by the 
gear types permitted during the 
closure could also be considered a 
violation of the area closure. 

Severe penalties were set for viola- 
tions. An owner, master, or vessel in- 
volved in a closed area violation could 
have been subject to a fine of $25,000, 
seizure of the catch, and seizure of the 
fishing vessel. Cooperative enforce- 
ment by Special Agents of the Na- 
tional Marine Fisheries Service and 
the Coast Guard included aerial sur- 
veillance and sea patrols. 

Meanwhile, Allen E. Peterson, 
NMFS Northeast Regional Director, 
announced that the cod-end mesh size 
for taking cod, haddock, and yellow- 
tail flounder would be 5% inches as 
of 31 March 1983. The new mesh size 
was an automatic change from the 
former 5-1/8-inch mesh required since 
March 1982 by the regulations of the 
Interim Groundfish Management 
Plan. 

Peterson said that this new mesh 
size, along with the minimum fish 
size, large mesh area, haddock spawn- 
ing area closures, the optional settle- 
ment program, and voluntary report- 
ing system which continue under the 
Interiin Plan, would add to the basic 
resource protection the plan has given 
since the change from fishing quotas 
over a year ago. Strict enforcement of 
these measures will continue. 

When asked how the new mesh size 
will be enforced, Peterson said, ‘‘En- 
forcement will be done at sea and 
dockside with the use of a wedge- 
shape mesh gauge which takes a mesh 
size measurement between knots.” 
Peterson added, ‘‘The fishermen are 
well aware of this procedure and 
understand that it is their responsibil- 
ity to fish the proper mesh size. Toler- 
ances for shrinkage or any other fac- 
tors are not permitted.”’ 

The Interim Plan has been oper- 
ating quite smoothly since its imple- 


mentation a year ago, and it has en- 
joyed wide acceptance by the fishing 
industry. The new mesh size will en- 
hance this smooth operation. Full sets 
of regulations that explain all the con- 
servation measures of the Interim 
Plan can be obtained by contacting 
the National Marine Fisheries Service 
in Gloucester, Mass. 


Rules Set for Pacific 
Sebastes Complex, Widow 
Rockfish, and Sablefish 


Several new regulations on ground- 
fish species took effect on 28 Febru- 
ary, reports H. A. Larkins, NMFS 
Northwest Regional Director. Larkins 
said the action was taken at the rec- 
ommendation of the Pacific Fishery 
Management Council under the Fed- 
eral regulations for the groundfish 
fishery which went into effect last 
September. 

The new regulations were set to 
allow the fishery to continue as long 
as possible throughout the year, Lark- 
ins said, since more restrictive catch 
levels have been imposed for 1983 
than in 1982. The new regulations are 
summarized below. 

For sablefish in the area north of 
Point Conception (excluding Monte- 
rey Bay), the minimum size limit is 22 
inches (incidental catch allowance for 
small fish (less than 22 inches) is 333 
fish, 1,000 pounds, or 10 percent by 
weight of the total sablefish landings, 
whichever is greater). 

For widow rockfish the coastwide 
trip limit is 30,000 pounds, and for 
the Sebastes complex (all rockfish ex- 
cept Pacific ocean perch, widow and 
shortbelly rockfishes, and thorny- 
heads, Sebastolobus sp.) the coast- 
wide trip limit is 40,000 pounds. 

It was anticipated that the Wash- 
ington Department of Fisheries, the 
Oregon Department of Fish and 
Wildlife, and the California Depart- 
ment of Fish and Game would impose 
similar restrictions in their territorial 
waters. Further information is avail- 
able from the NMFS Northwest 
Regional Office (206-527-6150) or the 
NMFS Southwest Regional Office 
(213-548-2575). 





Foreign Fishery Developments 


The Italian 
Seafood Market 


Italy consumes about 700,000 
metric tons (t) of fishery products per 
year, of which two-thirds is caught by 
the Italian fleet and one-third im- 
ported. Major fish imports, by high- 
est quantity, are: Tuna, merluzzo (de- 
mersal species such as hake and cod), 
squid, octopus, mackerel, crayfish, 
shark, sole, eels, salmon, and trout. 

U.S. fish exports to Italy increased 
considerably during the first half of 
1982 (Table 1), particularly frozen 
salmon, eels, loligo and other squids, 
and lobsters. U.S. fishery exports, 
however, still account for less than 1 
percent of Italian fishery imports. Ac- 
cording to Italian importers, the small 
U.S. share is due primarily to prob- 
lems of quality, presentation, price, 


Table 1.—U.S. exports of fishery products to Italy by 
commodity, 1978-September 1982, in millions of U.S. 
dollars. 





Product 1978 1979 1980 1981 1982" 





Edible 
Finfish 
Live 0.3 
Frozen? 
Whole x 51 2.6 3.4 
Fillets 1.2 0.4 0.1 
Canned (not 
in oil) 0.1 : 03 02 0.2 
Roe 0.2 J 0.3 0.1 0.1 
Shellfish 
Frozen? 0.4 ; 27 606 0.7 
Canned Neg. Bt. 62 
Other Neg]. 


Total 4.4 . 97 43 4.5 


Negl. 


inedible 
Fish meal 
Fish oil 


Neg. 3.0 
Negi. Negi. Neg. 


Total 0.4 3.0 


Negl. 


Grand total 4.4 8.7 127 43 4.5 


‘January through September 1982. 

May include smali quantities of fresh seafood. 

Note: The data in this table have been computed for com- 
parative purposes to correspond to the fishery commodity 
data compiled by FAO. It includes edible fishery products, 
fish meal, and fish oil. Source: U.S. Department of Com- 
merce, Bureau of the Census. 
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and mercury content. 

Italian fishery product consump- 
tion was reportedly stable in 1980 and 
1981 near the 700,000 t figure. How- 
ever, partial 1982 figures and industry 
specialists indicate it is again on the 
rise, some say by as much as 20 per- 
cent. The most popular species eaten 
are the locally caught pesce azzurro 
(blue fish), tuna (caught and imported 
for canning), squid (caught and im- 
ported frozen), and merluzzo (cod 
varieties, imported fresh, frozen, dry, 
salted, or in brine). 

Landings of fish and shellfish by 
local producers were an estimated 
500,000 t in 1981. This includes 
Italian freshwater lake and aquacul- 
ture production, as well as the Italian 
fleet harvests in coastal and foreign 
waters. Italy exported 85,759 t of fish 
in 1981. 

Italy’s oceanic fleet of some 45 ves- 
sels catches about 45,000-50,000 t of 
fish per year, of which about 20 per- 
cent is taken in U.S. waters. Italy’s 
Mediterranean fleet includes about 
2,900 medium-sized motor vessels and 
1,100 small boats of under 25 GRT. 

The Italian fleet is facing serious 
difficulties, due to rising costs as well 
as increased competition and third 
country efforts to reduce foreign fish- 
ing in their waters. North African 
countries, for example, are reducing 
Italian fleet access to their waters, and 
the United States has served notice 
that foreign fishing is to be phased out 
of U.S. waters in the relatively near 
future. The Italian industry has re- 
sponded to this challenge by actively 
seeking and developing, among other 
initiatives, joint ventures, bilateral 
government-level fishing agreements, 
and the exchange of Italian technol- 


ogy for fishing rights in countries 
from Africa to the Far East as well as 
with the United States. 

An Italian law passed in 1982 out- 
lined the government’s program to re- 
structure and upgrade the Italian fish- 
ing fleet as well as to improve, reor- 
ganize, and expand processing on 
shore, distribution, and fish harvest- 
ing facilities. Recently, the Italian 
government allocated 60 billion lire 
(US$1 = 1,385 lire) for this program. 
In the meantime, ship owners and 
fishing cooperatives are also soliciting 
emergency government subsidies to 
help defray the high cost of fuel, 
which they claim accounts for as 
much as 60 percent of operating costs. 

Italian trade statistics reveal im- 
ports of 225,695 t of fresh, chilled, 
and frozen fish and shellfish (with a 
value of 574.8 billion lire) in 1981, in 
addition to 51.5 t of dried, salted, 
smoked, and canned fish (21.5 billion 
lire). By volume and category, 1981 
imports were: Tuna (71,225 t); dry, 
salted merluzzo (23,426 t); squid 
(22,254 t); fresh, frozen merluzzo 
(11,224 t); octopus (9,614 t); mackerel 
(8,591 t); crayfish (4,877 t); shark 
(4,32 t); sole (4,098 t); eels (3,202 t); 
salmon (790 t); and trout (228 t). The 
Italian canning industry is of good 
size, processing mainly locally caught 
fish (especially sardines) and imported 
tuna. 

Statistics for the first 5 months of 
1982 indicated imports of fresh, 
chilled, and frozen fish increased 
about 30 percent over the same period 
in 1981. This increase was mostly in 
fresh and chilled trout, salmon, tuna, 
and an unspecified group of frozen 
marine species. The major supplier 
countries of these products were 
Belgium for trout, the United States 
for salmon, the Philippines for tuna, 
and Mauritania and Panama for 
other frozen fishes. 

In the first 6 months of 1982, Ital- 
ian imports of fresh, chilled, and fro- 
zen fish from the United States were 
about 1,000 t (4.7 billion lire), mainly 
in frozen salmon, eels, loligo and 
other squid, and lobsters. This figure 
compares favorably with that of 1981 
when U.S. fish exports to Italy were 
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191 t of processed fish and 979 t of 
fresh and frozen fish. 

Per capita fish consumption in Italy 
is roughly 11 kilos (8.8 kilos of fresh 
and frozen fish and 2.2 kilos of pre- 
served fish and seafoods). Industry 
sources claim consumption rose about 
20 percent in 1982. Fish consumption 
is highest in southern Italy where 
fresh domestic fish prevails. The 
market in northern Italy has expand- 
ed considerably in recent years, 
especially for frozen and processed 
fish. Packaged fish products (e.g., 
fish fillets, steaks, and breaded fish 
portions) are widely available and sev- 
eral major fish companies have suc- 
cessfully organized distribution chan- 
nels throughout Italy. 

Squid is by far the most popular 
seafood bought frozen in Italy. High 
quality loligo is the preferred variety, 
but the market is increasingly accept- 
ing the illex variety, which is about 
one-third the cost of loligo. Most loli- 
go sold in Italy is caught by the Italian 
fishing fleet in U.S. waters or import- 
ed from Thailand and Japan. The 
U.S. accounts for only a tiny fraction 
of squid imported into Italy. For ex- 
ample, Italian fishing industry statis- 
tics for the first 6 months of 1982 
show Italy imported 4.2 million kilos 
of squid from Thailand (valued at 
10.6 billion lire); 1.4 million kilos 
from Japan (for 3.5 billion lire) and 
only 184,163 kilos from the United 
States (for 492 million lire). 

The Italian industry is noncommit- 
al about the market potential of other 
U.S. fish species in Italy. Fish is a 
high-priced, highly valued commodity 
in Italy and the local consumer 
demands a well-presented product of 
high quality. The major complaint 
against U.S. fish products is low 
quality, poor processing, and poor 
presentation. Price is also a factor, 
particularly in high-volume imports 
such as tuna and cod, which come 
cheaper from nothern Europe, 
Argentina, and Africa. 

Italian health regulations governing 
the importation and distribution of 
foods, especially seafoods, are strict 
and energetically enforced by local 
authorities. Maximum mercury con- 
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tent is set at 0.7 ppm. The permissible 
mercury level for tuna, shark, and 
swordfish in canned form is 1.5 ppm. 
Italy’s lower permissible mercury con- 
tent prejudices U.S. products, whose 
maximum is set at 1.0 ppm. 

EC policy and regulations estab- 
lishing reference prices on imports of 
certain fish species have caused seri- 
ous concern to U.S. exporters in the 
past. Although the reference price 
mechanism is still in force, reportedly 
the effects have been mitigated since 
U.S. export prices are now well above 
EC minimum prices due to the cur- 
rent dollar exchange rate. (Source: 
IFR-83/7.) 


Canadians Charge 130 
With Salmon Poaching 


The Canadian Department of Fish- 
eries and Oceans (DFO) disclosed the 
‘most extensive undercover operation 
in its history’’ aimed at preventing the 
poaching and illegal sales of salmon 
from the Fraser River in British Co- 
lumbia. During the last 4 months of 
1982, Federal agents in British 
Columbia set up ‘‘storefront’’ opera- 
tions and made 200 ‘“‘buys”’ of about 
61.5 metric tons of salmon. As a re- 
sult, 130 persons, all but one of whom 
were Indians, were charged with vio- 
lating the Canadian Fisheries Act. 

The DFO enforcement action has 
created considerable public attention 
and controversy. Native Indian 
groups charged that the “‘sting’’ ac- 
tion was a blatantly discriminatory 
and illegal entrapment of innocent In- 
dian fishermen, and that it was moti- 
vated by the Canadian Government’s 
desire to take control of Fraser River 
fisheries away from the Indians. The 
president of the Canadian United 
Fishermen and Allied Workers 
Union, Jack Nichols, has charged 
that the DFO’s enforcement action 
was designed to achieve a quick pas- 
sage of the U.S.-Canadian Pacific 
Salmon Treaty, by appeasing U.S. 
fishermen who dislike unlimited 
fishing rights for Indians in the subsis- 
tence fishery on the Fraser River. U.S. 


fishermen have become concerned in 
recent years with the significant in- 
crease in levels of ‘‘subsistence’”’ 
fishing. 

The DFO denied these allegations, 
maintaining that the enforcement ac- 
tion was conducted for conservation 
purposes only. The DFO stated in a 
press release earlier this year that: 

“Over the entire Fraser River 
watershed, the illegal catch for the 
summer of 1982 is conservatively esti- 
mated at one-half million salmon. For 
comparison, the local commercial 
catch of Fraser River salmon is only 
793,000 fish, so the illegal catch is 
almost two-thirds as large. The De- 
partment is particularly concerned 
about the impact this poaching activi- 
ty has on conservation, especially for 
chinook salmon. Two years ago, the 
Department embarked on a long-term 
rehabilitation program to restore 
Fraser River chinook salmon to 
former abundance and all user groups 
were required to reduce or eliminate 
their catches of chinook. These ef- 
forts were diminished greatly because 
of the damaging effects of poaching. 
Over the years, many attempts have 
also been made to rebuild some of the 
early (July) sockeye runs, and it is 
now clear why we continually fall 
short of spawning escapement goals 
even when all directed commercial 
fishing is eliminated.”’ 

Commercial salmon fishing on the 
Fraser River above Mission Bridge 
(near New Westminster, British Co- 
lumbia) has been prohibited since the 
last century. The only in-river activity 
above Mission Bridge permitted by 
law is traditional Indian subsistence 
fishing. The remaining salmon re- 
source, not taken by subsistence fish- 
ermen, is intended for spawning 
escapement. The DFO estimates that 
the 1982 escapements on the Fraser 
River system are 4 million sockeye, 
3,000-4,000 chum, 50,000 coho, 
60,000 chinook, and no pink salmon. 
The 1982 sockeye run was one of the 
best on record, substantially exceed- 
ing targets, but chum, coho, and chi- 
nook escapements were about half the 
desired levels, according to the DFO 
spokesman. (Source: IFR-83/17.) 





The Malaysian 
Fisheries Market 


Malaysia is a net exporter of sea- 
food. In 1981, it imported $63.85 
million and exported $114.10 million 
worth of seafood. The leading foreign 
suppliers were Thailand ($29.66 mil- 
lion), Japan ($19.01 million), New 
Zealand ($1.88 million), and Singa- 
pore ($1.88 million). The United 
States supplied a mere $0.81 million 
of the total imports. For the first 9 
months of 1982, Malaysia’s imports 


Table 1.—Malaysia’s imports, exports, and reexports 
_ of seafood’ in 1981 and 1982. 


__ Value (U.S. $) 
Bh 


Product category 
and country 1982 
Fish: Fresh, chilled or frozen 
Imports from: 
Thailand 13.81 
New Zealand 1.10 
Singapore 0.83 
United States 0.59 
Japan 0.26 
Other countries 1.29 
17.88 
9.72 


Total 
Exports 


Fish: Dried, salted or brined, smoked 

Imports from: 
Thailand 1.88 
Japan 0.20 
Singapore 0.17 
New Zealand 0.01 
United States 0.01 
Other countries 1.62 
Total 3.89 

Exports 3.68 


Crustaceans and mollusks: Fresh, 
frozen, and salted 
Imports from: 
Thailand 
Japan 
Singapore 
New Zealand 
United States 
Other countries 
Total 
Exports 


11.47 
0.75 
0.27 
0.24 
0.03 
6.08 

18.84 

29.56 


Crustaceans and mollusks: Prep. or 
pres. nes. 
Imports from: 
Japan 17.80 
Thailand 2.50 
Singapore 0.61 
New Zealand 0.53 
United States 0.18 
Other countries 1.62 
Total 23.24 
Exports 71.14 


Import totals 
Thailand 29.66 
Japan 19.01 
Singapore 1.88 
New Zealand 1.88 
United States 0.81 
Other countries 
Total 


Export totals 


‘All data are in U.S. dollars. 


of seafoods totaled $52.91 million 
with the United States supplying $0.22 
million (Table 1). 

The Malaysia fishing industry, 
which employs some 87,000 fisher- 
men, remains predominantly an in- 
shore activity with the majority of the 
fishing fleet operating in coastal 
waters. In 1981, the number of li- 
censed fishing boats totaled 25,952 
(powered) and 4,434 (nonpowered) 
and the number of licensed fishing 
gears was 32,213. For the same year, 
the number of ponds used for fish 
culture totaled 16,147 with a total 
acreage of 13,788.8, and the number 
of new ponds opened for fish culture 
totaled 2,046 with a total acreage of 
1,070.6. 

In 1982, marine fish landings in 
Malaysia were estimated at 861,000 
tons, an increase of 4 percent over the 
previous year. Freshwater fish pro- 
duction was estimated at 8,500 tons 
compared with 8,400 tons in 1981. 


Total fish landings in 1982 were there- 
fore expected to amount to 869,500 
tons compared with 836,100 tons in 
1981, or an increase of 4 percent, 
primarily due to the increase in 
pelagic fish and cockles landings and 
following implementation of the 
Government of Malaysia’s fishing 
projects. The Fisheries Department 
and the Fisheries Development 
Authority are the two government 
agencies responsible for the develop- 
ment and expansion of the fishing in- 
dustry. With continued development 
of the fishing industry, total fish land- 
ings in 1983 are expected to increase 
by 4.5 percent to 908,700 tons. Dur- 
ing 1981-85, the fishing industry is 
projected to have an annual growth 
rate of 4 percent, and the public 
development expenditure for fisheries 
totaled $198.0 million, or 1.1 percent 
of the total allocation for public sec- 
tor development programs. (Source: 
IFR-83/6.) 





Pakistan Receives 
Fisheries Aid 


The Asian Development Bank 
(ADB) has approved a $35.4 million 
loan and technical assistance grant to 
Pakistan to help finance the $42.2 
million Baluchistan Province Fisher- 
ies Development Project. 

Major project components include: 
1) Construction of a fisheries harbor 
and landing facilities at Pasni on the 
Arabian Sea; 2) extension of credit to 
fishermen to buy 700 marine engines 
and 1,560 sets of fishing gear; 3) ex- 
tension of credit to the private sector 
to build two fish meal plants, five ice 
plants, four fish transport vessels, two 
fish transport trucks, and to buy 
vessel repair equipment; and 4) provi- 
sion of training classes, extension ser- 
vices, consultation services, and edu- 
cational fellowships. 

The Pakistan Government plans to 
complete the project by 30 June 1989 
under the supervision of the Baluchi- 
stan Department of Livestock and 
Fisheries, the Pasni Fisheries Harbor 
Authority (to be established), and the 
Agricultural Development Bank of 


Pakistan. 

Any U.S. companies interested in 
possible equipment sales should con- 
tact the Department of Livestock and 
Fisheries, Provincial Government of 
Baluchistan, Quetta, Pakistan, or the 
Agricultural Development Bank of 
Pakistan, Islamabad, Pakistan, 
Telex: 5618 ADBP PK. U.S. com- 
panies may want to send copies of this 
correspondence to the Economic/ 
Commercial Section (Ref: Karachi 
436), U.S. Consulate General, Kara- 
chi, c/o U.S. Department of State, 
Washington, DC 20520. 
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Mexico’s Pacific Coast 


Shrimp Fisheries Reviewed 


The shrimp fishery off the Mexican 
states of Sinaloa and Nayarit on the 
Pacific coast continues to have several 
long-term problems. Shrimp fisher- 
men have had difficulty landing their 
catch at the overcrowded ports, 
especially at Mazatlan in Sinaloa. 

Shrimp fishermen reported that, 
while initial estimates of extremely 
large catches appeared to have been 
overoptimistic, the 1982-83 Pacific 
shrimp season was likely to be slightly 
better than the 1981-82 season. The 
December 1982 decline in the shrimp 
catch, normal after the first weeks of 
shrimping, somewhat eased the un- 
loading problems with Mazatlan. 
Incidents of alleged theft of shrimp 
and of cooperative black marketing 
have increased. Some cooperatives 
had begun to sell shrimp directly to 
U.S. companies, avoiding the export 
marketing system established by the 
Mexican Government. 


Two Fisheries 


Two shrimp fisheries, coastal 
trawler and artisanal estuarine, are 
conducted by Mexican fishermen 
along the country’s Pacific coast. The 
two fisheries differ both in method 
and in duration. Modern commercial 
trawlers which have a 45-day range 
are used in coastal fishing. Artisanal 
fishermen, using hand-held or throw 
nets, fish in the estuaries where they 
restrict the channels leading to the sea 
by fencing off such outlets with con- 
crete, wood, and bamboo. When the 
tide goes out, the shrimp (along with 
crabs and fish) are channeled into 
enclosed areas from which they are 
netted by hand. The catch is then 
loaded into small boats and taken 
from the estuary channels to trucks 
loaded with ice which take the shrimp 
for processing to Rosario and Escui- 
napa, small towns near Mazatlan. 
The trawler fishermen take much 
larger quantities of shrimp, but the ar- 
tisanal catch is nevertheless signifi- 
cant. Production from the estuaries 
during the 1982-83 season will be over 
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1,000 metric tons (t). In the past, 
violent clashes have occurred be- 
tween the artisanal and trawler 
fishermen. The trawler fishermen 
claim that harvesting juvenile 
shrimp in estuaries reduces their 
catch of the more valuable adult 
shrimp at sea. 


Aquaculture 


Several new shrimp farms in 
Nayarit are planning their first com- 
mercial harvest in early 1983. Other 
farms along Sinaloa’s central coast 
are being constructed near the smaller 
estuaries which are not currently be- 
ing fished by the artisanal fishermen. 
If these ponds prove a commercial 
success, they could have a substantial 
impact on future shrimp production 
in Nayarit and Sinaloa. 


Catch 


The initially optimistic reports of a 
record shrimp catch appear to have 
been exaggerated in both the coastal 
trawler and the artisanal estuarine 
fisheries. Trawlers have averaged 
around 6-8 t rather than 8-10 t per trip 
during their first voyage in October 
1982. Preliminary reports, however, 
indicated that the 1982-83 season 
would be slightly better than average. 
Artisanal fishermen also overstated 
their initial catches in the estuaries. By 
mid-November 1982, only 720 t of 
shrimp, for example, had been deliv- 
ered to Productos Pesqueros of Escui- 
napa. Company Officials believed that 
the catch for the entire season would 
be only 1,000-1,500 tons and specu- 
lated that the poor rains during the 
summer of 1982 may have affected 
shrimp stocks. 


Ports 


The coastal trawler fishermen 
found it difficult during October and 
November 1982 to land their shrimp 
catch at Mazatlan. At one time there 
were over 150 trawlers waiting to un- 
load. As the season progressed and 
catch rates declined, fewer fishermen 
experienced excessively long waits to 
land their catch. However, even in 


mid-December some fishermen still 
had to wait as long as 2-3 days to land 
their shrimp. 

An unusually large number of fish- 
ermen reported problems with the re- 
frigeration machinery on their trawl- 
ers. As a result, many had to use ice to 
preserve their catch and, as a result, 
returned to land their catch more fre- 
quently than usual, causing some of 
the congestion at the port in Mazat- 
lan. Unloading delays in Mazatlan 
also meant increased spoilage. Mazat- 
lan newspapers reported that 6 t of 
shrimp spoiled at the port during the 
third week of November alone. 


Theft and Blackmarketing 


Several shrimp fishermen reported 
armed robberies at sea to Mexican 
authorities during late November and 
early December 1982. This prompted 
charges by the Mexican Navy (most 
notably by Admiral Martinez, Com- 
mander of the 8th Naval Zone) that 
the cooperative fishermen were selling 
their shrimp illegally and then claim- 
ing that they had been robbed. While 
there may be a considerable amount 
of illegal sales by the fishermen, some 
industry sources indicate that there 
have been several genuine robberies. 
The Navy agreed to increase its patrol 
activities, especially in the Mazatlan 
area. 


Co-op Shrimp Marketing 


Only cooperatives are authorized to 
fish for shrimp in Mexico. In the past, 
the cooperatives have relied on com- 
panies owned by the Mexican Gov- 
ernment to market their catch. The 
Government became almost the ex- 
clusive channel for marketing shrimp 
when Productos Pesqueros Mex- 
icanos (PPM), the state-owned fishing 
company, took over most private 
packing plants in late 1981 and early 
1982. Some cooperatives in Mazatlan 
are now attempting to participate 
more directly in the marketing of their 
shrimp abroad. This stems from the 
cooperatives’ desire to have more 
control over their catch and to in- 
crease their profits. 





Several cooperatives have reported 
pricing and payment problems with 
Government companies, PPM, and 
its U.S. marketing subsidiary, Ocean 
Gardens. The cooperatives claim that 
PPM and Banpesca’ have been taking 
a disproportionate share of the money 
earned by cooperative shrimp sales. 
This is being done in several ways. 
PPM has been raising the price it 
charges per kilo for processing the co- 
operatives’ shrimp. The processing 
charge was about 75 pesos/kilo in 
both Mazatlan and Escuinapa’. At 
the same time, if a cooperative owes 
money to Banpesca (which most do), 
PPM deducts a portion from their 
shrimp revenue as loan payments to 
Banpesca. Even for those coopera- 
tives not owing money to Banpesca, 
PPM has attempted to set up contin- 
gency funds by taking deductions 
from their shrimp revenues. The co- 
operative fishermen have been ex- 
tremely critical of the increased pro- 
cessing fees and deductions. Coopera- 
tive officials have also demanded a 
detailed review of Ocean Gardens’ 
operations and financial records, but 
Ocean Gardens has yet to allow coop- 
erative representatives access to inter- 
nal company information. Further 
problems developed in December 
1982 when some Mazatlan coopera- 
tives complained about having their 
dollar earnings converted at the con- 
trolled rate (about 100 pesos to the 
dollar) rather than at the then-current 
market rate (about 150 pesos to the 
dollar). 

Several cooperatives thus began to 
sell their shrimp directly to foreign 
importers in the United States. The 
association of cooperatives ‘‘Cama- 
roneros del Pacifico’’ indicated on 15 
November 1982 that it made its first 


'The Banco Pesquero y Portuario is the Mex- 


ican Government’s financial institution 
responsible for financing fisheries and port 
projects. 

*The Mexican peso fluctuated widely in foreign 
exchange markets during 1982. On 10 Decem- 
ber 1982, exchange controls were eased and the 
peso was allowed to float. The free market ex- 
change rate was almost 150 pesos per dollar at 
the end of December. The Government main- 
tained a lower controlled rate for many official 
transactions. 


delivery of shrimp to a private U.S. 
company. The quantity and prices 
were not disclosed. Cooperative mem- 
bers in Mazatlan report that those co- 
operatives not owing money to Ban- 
pesca could sell shrimp to anyone they 
choose. As of 15 November 1982, 
three cooperatives were reported to be 
free of any Banpesca debts. Some 
other cooperatives decided to pay off 
their Banpesca loans as quickly as 
possible so that they could also 
market their catch directly. One co- 
operative which was selling its shrimp 
directly to U.S. companies is Pesca- 
dora de Mariscos in Mazatlan. This 
cooperative has 18 trawlers which 
landed over 300 tons of shrimp during 
the 1981-82 season. The other coop- 
eratives which sell directly are similar. 

The direct shrimp sales to U.S. 
firms, if they continue, could even- 
tually encompass a significant portion 
of the future shrimp harvest. As long 
as the market rate for exchanging 
pesos is much higher than the con- 
trolled Government rate, there will be 
great inducement for the cooperatives 
to sell directly to U.S. importers. Of- 
ficials are known to be concerned, 
and one PPM official referred to the 
direct sales as ‘‘disloyalty’’ on the part 
of the cooperatives, because of the ex- 
tensive assistance the Mexican Gov- 
ernment has given the cooperatives in 
the past. PPM officials claim that 
private U.S. importers will not be able 
to provide all of the services that 
PPM and Ocean Gardens offer the 
cooperatives. If direct sales by the co- 





Note: Unless otherwise credited, 
material in this section is from either 
the Foreign Fishery Information Re- 
leases (FFIR) compiled by Sunee C. 
Sonu, Foreign Reporting Branch, Fish- 
ery Development Division, Southwest 
Region, National Marine Fisheries Ser- 
vice, NOAA, Terminal Island, CA 
90731, or the International Fishery 
Releases (IFR), Language Services Bi- 
weekly (LSB) reports, or Language Ser- 
vices News Briefs (LSNB) produced by 
the Office of International Fisheries 
Affairs, National Marine Fisheries Ser- 
vice, NOAA, Washington DC 20235. 











operatives continue to grow, however, 
the Mexican Government may require 
sales through PPM. Cooperatives 
have to obtain Government export 
licenses to ship shrimp to the United 
States, and the Government could use 
those licenses to discourage direct 
sales on dollar remittances through 
the Government-owned Mexican 
banking system. 

Several other U.S. companies have 
had agents in Mazatlan negotiating 
the purchase of shrimp from the co- 
operatives. They are reportedly offer- 
ing better prices than those offered by 
PPM and Ocean Gardens. If Ocean 
Gardens continues to deny the coop- 
eratives’ access to company records, 
the direct sale of shrimp to U.S. firms 
could escalate, especially as more co- 
operatives pay off their loans from 
Banpesca (Source: IFR-83/21.) 


ITALY AND TUNISIA 
FORM JOINT VENTURE 


Italian Foreign Minister Emilio 
Colombo visited Tunisia in late De- 
cember 1982 to sign two agreements 
furthering bilaterial economic cooper- 
ation. One of the agreements will 
create a joint-venture fishing com- 
pany to alleviate a long-standing 
fishing dispute which has troubled 
relations between the two countries. 

The new joint company will be 51 
percent owned by the Tunisian Gov- 
ernment and 49 percent by private 
Italian fishermen, primarily from 
Sicily. The company will operate 10 
vessels in Tunisian-claimed waters. 

Tunisian President Bourguiba, fol- 
lowing Foreign Minister Colombo’s 
departure, pardoned several Italian 
fishermen who had been arrested 
while fishing in Tunisian-claimed 
waters. The joint venture is an impor- 
tant step toward resolving the fish- 
eries dispute between the two coun- 
tries. To permanently avoid future 
seizures of unlicensed Italian fisher- 
men operating off Tunisia, the two 
countries will probably have to even- 
tually negotiate a comprehensive bi- 
laterial fisheries agreement. (Source: 
IFR-83/18.) 
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South Africa Sees Steep 
Pilchard, Anchovy Drop 


The Republic of South Africa’s 
Department of Environmental Af- 
fairs and Fisheries (DEAF) an- 
nounced a change in the fishing sea- 
son for the valuable west coast pil- 
chard and anchovy fisheries to avert a 
collapse of the resource. The west 
coast pilchard catch has decreased 
from 318,000 metric tons (t) in 1960 
to only 35,000 t in 1982, but the an- 
chovy catch has increased from 300 t 
in 1963 to 307,000 t in 1982. Indica- 
tions are that too many juvenile fish 
are being taken in the anchovy fish- 
ery, as has occurred in the pilchard 
fisheries in the past. 

DEAF announced the following 
changes which began with the 1983 
fishing season: 

1) The season for anchovy and pil- 
chard is divided into two periods. The 
first half began 1 January and lasts 
until half of the 1983 quota of 
380,000 t (190,000 t) has been caught. 
The second half of the season will 
begin 1 November and will last until 
the remaining 190,000 t has been 
caught. 

2) Beginning this year too, the pil- 
chard catch may be used for canning 
only and no longer for reduction to 
fish meal. 

3) Underutilized pelagic fish (her- 
ring, lanternfish, mackerel, and maas- 
banker) will not have a catch quota in 
1983. 

4) Deep-sea hake quotas for 1983 
are reduced from 136,000 t to 120,000 
t a) the deep-sea trawler catch is re- 
duced from 9,000 to 7,940 t; b) the 
coastal trawler catch is reduced from 
119,150 to 105,135 t; and c) the for- 
eign trawler catch has been reduced 
from 7,850 to 6,925 t and the South 
African Navy has been asked to help 
patrol fishery grounds to prevent il- 
legal foreign fishing. 

The Department of Fisheries also 
recommended a change from the 
former January-August catching sea- 
son for anchovy and pilchard to pro- 
vide the fish a 6-month period to 
mature and breed; too many juvenile 
fish were being taken before sexual 
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maturation under the previous ar- 
rangement. DEAF decided not to de- 
crease the pelagic fish quota below 
380,000 t because it believed such a 
move would impact private vessel 
owners adversely and might lead to 
increased fish meal prices. The fisher- 
men assured the South African Gov- 
ernment of their support for the new 
arrangement and pledged to help con- 
trol irregularities in the industry so 
that fish stocks can recover. The fish- 
ermen will have to wait until the end 
of the 1983 season for payment for 
the ‘‘second season’’ catch, but an in- 
dustry spokesman stated that they 
would be assisted by advance pay- 
ments from fish processors if neces- 
sary. 

John Wiley, Deputy Minister of 
DEAF, in announcing the changes, 
said that the ‘‘New Deal’’ could suc- 
ceed only if the industry is prepared to 
accept responsibility for honestly 
monitoring their own catches and ful- 
ly cooperating with DEAF to ensure 
that quotas are not exceeded and ir- 
regularities are corrected. (Source: 
IFR-83/20.) 


Norway’s Fish Research 
Council Sets 1983 Agenda 


The Norwegian Fisheries Research 
council (Norges Fiskeriforskningsrad) 
(NFFR), which finances and has the 
professional supervision of fisheries 
research, does not itself engage in re- 
search, according to the Norwegian 
Ministry of Foreign Affairs. Rather, 
it participates in planning the course 
of, and setting priorities for, Norwe- 
gian fisheries research. 

Institutions of higher learning, re- 
search institutions, enterprises, and 
individuals engage in research with 
funds received from the Council. For 
1983, NFFR distributed approximate- 
ly Nkr 35 million to various research 
projects. 

Administratively, NFFR is funded 
by and subject to the Ministry of Fish- 
eries. Appropriations are made to re- 
search projects connected with the 
marine environment, basic fisheries, 
fishing methods, processing, and 
economy and social studies. The Nor- 


wegian Fisheries Research Council 
also has a grants program to aid re- 
cruitment, domestic and foreign re- 
searchers, travel, adult education, etc. 

The Norwegian Fisheries Research 
Council includes the following bodies: 
Central Board (NFFR’s executive 
body), Council board (monitors and 
makes recommendations to the Cen- 
tral Board), and the Main Secretariat, 
NFFR’s administrative body which is 
located in Trondheim. 

The Institute of Fishery Technol- 
ogy Research (FTFI) is an inde- 
pendent research institute under the 
Norwegian Fisheries Research Coun- 
cil. NFFR appoints the board of the 
Institute and allocates the major share 
of the funds for FTFI’s activities. 

The Institute has branches in Tromsé 
(economy and processing), Bergen 
(fishing methods), and in Trondheim 
(vessels). About half of NFFR’s 1983 
research money will go to FTFI. 

NFFR’s research areas include: 
Living resources of the sea, fishing 
methods, processing, and economy 
and other social studies. Research on 
the living resources of the sea aims to 
increase knowledge about all condi- 
tions related to the biological re- 
sources in the sea and their environ- 
ment. This includes: 1) Studies of 
stocks, 2) special biology and behav- 
ior, 3) environmental studies and 
supervision, 4) effects of competing 
uses of the sea, 5) aquaculture, and 6) 
development and improvement of 
methods. NFFR is supporting this re- 
search this year with about Nkr 6.5 
million. A major share will be spent 
on projects at the Institute of Marine 
Research. 

Good and efficient gear, a knowl- 
edge of where the fish are and how 
they react to the gear, a good and safe 
vessel, profitable operations, the best 
possible use of fuel, and safe and 
good working conditions on board 
are among the many research projects 
included in the area of fishing meth- 
ods. Research is now being done on: 
1) Catch-relevant fish behavior; 2) 
gear, handling of gear, and catch op- 
erations; 3) fishing vessels, machinery 
and equipment, instrumentation, op- 
erations, and maintenance; 4) tactical 
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information on resources; and 5) fish- 
ing system solutions. NFFR is sup- 
porting this research with about Nkr 
10 million this year. 

Processing studies are being con- 
ducted on: 1) Raw materials, 2) pres- 
ervation between catch and produc- 
tion, 3) processing of fish products, 4) 
environment/pollution, 5) quality 
problems/questions of nutrition, 6) 
packaging, 7) transport, and 8) 
knowledge of the market. NFFR is 


supporting this research in 1983 with 
approximately Nkr 15 million. 
Research into the possibilities and 
problems for people in the fisheries 
industry is financed at Nkr 4.6 million 
this year. Some of the questions being 
studied are: 1) What is the most prof- 
itable proportion of fishing vessels to 
shore installations? 2) What does a 
good or a poor fishery mean for the 
country in actual money? 3) What is 
the situation with regard to incomes, 


working conditions, housing situa- 
tion, health, etc., in fisheries areas? 
and 4) What does a woman’s employ- 
ment inside and outside of the home 
mean for a fisheries household? 

More detailed information on 
Norwegian marine research may be 
obtained from the Norges Fiskeri- 
forskningsrad (NFFR), Hakon Mag- 
nussons gate 1 b, Postbox 1853, 
N-7001 Trondheim, Norway. 
(Source: IFR-83/16.) 





Norway-U.S.S.R. Set 
1983 Fishing Quotas 


Norway and the Soviet Union 
reached agreement on 1983 fishing 
quotas in the Barents and Norwegian 
Seas during the eleventh session of the 
Joint Soviet-Norwegian Fisheries 
Commission held in Oslo late last 
year. V. K. Zilanov, head of the In- 
ternational Section of the Soviet Min- 
istry of Fisheries, and G. H. Gunder- 
sen, Director General, Office of Fish- 
eries of the Norwegian Ministry of 
Fisheries, led their respective delega- 
tions. 

The Commission established 
quotas for cod, haddock, capelin, 
shrimp, Greenland halibut, redfish, 


blue whiting, and octopus. Norway 
was allocated a 1983 fishing quota of 
1,582,500 metric tons (t). The actual 
Norwegian quota for 1983, however, 
will be substantially larger because the 
Soviet Union will transfer 202,500 t of 
cod, haddock, and capelin back to the 
Norwegians. In return, Norway has 
allowed the Soviets to take 485,000 t 
of blue whiting, 70,000 t of redfish, as 
well as small amounts of shrimp, 
Greenland halibut, and octopus from 
the Norwegian 200-mile fishery con- 
servation zone (Table 1, 2). 

During the negotiations, the Soviets 
expressed concern over alleged over- 
fishing by the Norwegians, claiming 
that Norway’s use of passive gear in 
the coastal cod fishery resulted in a 


Table 1.—Soviet-Norwegian fishing quotas, 1983. 





Quota (1,000 t) 





Species Norway 


U.S.S.R. 





Cod 
Arctic 
Soviet coastal 
Norwegian coastal 


112.5" 
40.0 
40.0 


Total cod 152.5 
Haddock 35.0' 
Capelin 1,380.0' 
Shrimp 2.0 
Redfish 
Greenland halibut 
Blue whiting 
Octopus 


13.0 


Total 1,582.5' 


112.5" 


5.0? 


1,673.5' 


catch above the quota allowed. The 
Norwegians would not promise that 
the 1983 quotas would be adhered to 
because of the difficulties in regulat- 
ing their coastal fisheries, but prom- 
ised stricter enforcement measures. 

The Norwegians were concerned 
that the Soviet Union would not 
respect the unilateral increase in net 
mesh size in the Spitsbergen (Sval- 
bard) fisheries protection zone. The 
increase in net mesh size to 135 mm, 
which became effective on 1 January 
1983, is part of the Norwegian effort 
to regulate the fish stocks in the Bar- 
ents Sea. Despite the Norwegian con- 
cern that the net mesh-size increase 
would not be accepted, both nations 
have agreed that the Barents Sea fish 
stocks, which have declined consider- 
ably in recent years, should be regu- 
lated and controlled. (Source: 
IFR-82/168.) 


Table 2.—Soviet-Norwegian fishing quotas after transfer of catch 


allocations 1983. 





Species 


Quota (1,000 t) 





Norway 


U.S.S.R. 





Cod 
Arctic 
Soviet coastal 
Norwegian coastal 


Total cod 


42.0° 3,298.0 Haddock 





‘The U.S.S.R. will transfer 72,500 t of cod, 20,000 t of haddock, and 110,000 
t of capelin to the Norwegians (total 202,500 t) reducing the total U.S.S.R. 
quota for 1983 to 1,471,000 t and increasing the Norwegian quota to 


1,785,000 t. 


?In exchange, the Norwegians are granting the U.S.S.R. catch allocations 
amounting to 556,000 t of shrimp, Greenland halibut, redfish, blue whiting, 
and octopus to be fished inside the Norwegian 200-mile fishery conservation 


zone. 


Both Norway and the U.S.S.R. may transfer up to 20,000 t of their capelin 


quota to third countries. 


Capelin 

Shrimp 

Redfish 
Greeland halibut 
Blue whiting 
Octopus 


Total 


1,785.0 


185.0 40.0 


40.0 


40.0 


225.0 80.0 


55.0 


1,490.0 


2.0 : 2.5 
70.0 
18.5 

485.0 

5.0 


13.0 


1,471.0 82.0" 3,298.0 





'The 40,000 t quota for capelin is the maximum amount (20,000 t each) that 


Norway and the U.S.S.R. may transfer to third countries. 
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Fishery Notes 


El Nino and Its Impact 
on Ecuadorean Fisheries 


Ecuadorean scientists report that 
an unusually powerful El Nifio in the 
eastern Pacific is adversely affecting 
Ecuador’s pelagic fisheries. El Nifio is 
an oceanographic phenomenon asso- 
ciated with warmer than normal water 
temperatures which in the past have 
caused major reductions of fish, ma- 
rine mammal, and sea bird popula- 
tions. 

El Nifio means the ‘‘Christ Child’’ 
in Spanish and is so named because it 
often occurs during December. The 
phenomenon occurs when warm trop- 
ical water interferes with coastal up- 
welling and displaces the nutrient-rich 
colder water normally transported 
northward by the Humboldt Current 
along the western coast of South 
America. The declining availability of 
phosphates and nitrates, and a result- 
ing decrease in phytoplankton pri- 
mary productivity, is the first step in 
breaking the food chain that eventu- 
ally affects species of interest to com- 
mercial fishermen. 

The species most affected are the 
small pelagics like sardine, anchovy, 
and thread herring which are the spe- 
cies caught in greatest quantity by 
Chilean, Peruvian, and Ecuadorean 
fishermen. The impact can be partic- 
ularly severe on larval and juvenile 
fish and, as a result, the effects of El 
Nifio can last several years. 

Previous El Nifio drastically af- 
fected Peruvian and Chilean fisheries. 
Stocks off Ecuador have not been as 
severely affected. Peruvian research- 
ers now report that the current El 
Nifio may be one of the most power- 
ful ever recorded. The area most 
severely affected lies off the coast of 
northern Peru. Surface water temper- 
atures off northern Peru were a sub- 
stantial 4°C above normal during 
January 1983. Ecuadorean officials 
report that the warming trend off 
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Ecuador was slightly less, only about 
2-3°C above normal during January, 
but this was still apparently high 
enough to impair one of the country’s 
major fisheries, the fishery for thread 
herring’. 

Pelagic Fishery 


The largest fishery in Ecuador is for 
thread herring and other small pelag- 
ics in the Gulf of Guayaquil. The 
thread herring catch was 613,000 
metric tons (t) in 1981 (Table 1), 
about 90 percent of the entire Ecua- 
dorean catch. The thread herring 
catch is mostly reduced to fish meal, 
although some is canned. Other spe- 
cies, such as shrimp, are more valu- 
able, but thread herring and other 
small pelagics are the species taken by 
Ecuadorean fishermen in the largest 
quantities. 

Ecuadorean fishermen first report- 
ed declining thread herring catches in 
October 1982. By late January 1983 
the country’s thread herring catch had 
declined to almost negligible quanti- 
ties. It is not known whether the catch 
is declining because El Nifio has 
resulted in extensive fish kills or 
changed behavioral patterns which 
make it more difficult to find and 
catch the fish. Overfishing may also 
be at least partly responsible. 
Ecuadorean officials have for some 
time been concerned about the rapidly 
increasing fishing effort on thread 
herring. 

Ecuadorean pelagic fishermen 
caught unusually large quantities of 
jack mackerel during October and 
November 1982 and Ecuadorean offi- 
cials speculated that, as a result of El 
Nifio, mackerel stocks moved closer 
to the coast. This concentration ap- 


‘Referred to as pinchagua by local fishermen. 


parently made schools of mackerel 
available to Ecuador’s largely coastal 
fishermen, who because they could 
not find thread herring, concentrated 
their effort on mackerel. Reports re- 
ceived from Ecuador during January 
1983, however, indicated that mack- 
erel catches had also declined. 

Ecuadorean researchers speculated 
that the current El Nifio would last 
until April or May 1983. The impact 
on the pelagic fishery may last much 
longer. Thread herring mature in 
about 2% years. If the El Nifio has 
caused massive kills of larval and 
juvenile fish, then the impact will be 
felt well into 1985, or even beyond, if 
the spawning biomass has been af- 
fected. 

Shrimp Fishery 

Ecuadorean shrimp fishermen and 
pond operators speculate that El Niffo 
may prove beneficial for them. Heavy 
rains, associated with El Nifio, were 
reportedly washing unusually large 
quantities of nutrients into the coastal 
estuaries where the juvenile shrimp 
mature. Ecuadorean biologists specu- 
lated that, as a result, there was an 
abundant supply of postlarvae to 
stock Ecuadorean shrimp ponds. 
Some pond operators were projecting 
another record year for the country’s 
booming shrimp pond industry, the 
world’s largest. A few farmers, how- 
ever, reported that the torrential rains 
in January had damaged some ponds. 
As a result the full impact of El Nifio 
cannot yet be determined. (Source: 
IFR-83/19.) 


Table 1.—Ecuador’s fisheries catch, 1975-82. 





Catch (1,000 t) 





Year Thread herring’ Shrimp 





1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 


132.0 





‘includes other small pelagic species (horse mackerel, 
sardines, etc.) 

Based on projections in late 1982. Because of E! Nino, 
the actual catch may be lower than expected. Source: 
FAO “Yearbook of Fishery Statistics 1980” for 1975-80 
data and various press reports for 1981-82 data. 





El Nino and the 


Peruvian Fisheries 


The powerful El Nifio in the eastern 
Pacific is reported adversely affecting 
Peru’s pelagic fisheries. The area 
most affected lies off the coast of 
northern Peru where water tempera- 
tures were 4°C above normal during 
January 1983. More recent reports 
suggest that the temperatures were at- 
tenuating and might return to more 
normal levels by May or June 1983. 
Some scientists warn, however, that 
sea surface temperature anomalies 
during El Nifio events usually have 
double peaks. The 1982-83 El Nifio 
event has been an unusual one and 
has not followed the previous pattern. 
As a result, there may not be the tra- 
ditional double peak of temperature 
anomalies. 

The long-term impact of the cur- 
rent El Nifio is not known. The 
1971-72 El Nifio had a great impact 
on the Peruvian fishing industry be- 
cause the stocks were already severely 
depleted by the intensive fishing ef- 
fort. The 1970 Peruvian catch had 
reached an incredible 12.5 million 
metric tons (t), but declined to only 
2.3 million t in 1973 after the 1971-72 
El Nifio. Even though the 1982-83 El 
Nifio is more severe in terms of tem- 
perature anomalies and unusual pre- 
cipitation levels, Peruvian fishermen 
are catching only about a third as 
many fish as they were catching in 
1970. This implies that the impact on 
the country’s fishing industry will be 
substantially less in relative terms. 
Even so, preliminary reports suggest 
that the impact on Peruvian fisheries 
is severe. Peruvian fishermen caught 
only 3.4 million t in 1982, 15 percent 
less than the 4.0 million t the Peruvian 
Government expected. The 1983 catch 
will be even more affected. The state 
fish meal company (Pescaperu) re- 
ports that deliveries to its plant totaled 
only 130,000 t in January 1983, a de- 
cline of over 45 percent from the 
190,000 t delivered during January 
1982. Many fishermen report that 
they are catching only one-third or 
less of what they caught in January 
1982. Several other less important 
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species have also been affected, in- 
cluding sole, mullet, and spotted 
dogfish. 


Anchovy 


Peru’s important anchovy fishery 
has been the one most impaired. The 
Ministry of Fisheries reports that an- 
chovy had practically disappeared, ex- 
cept on a few small fishing grounds. 
Along the southern coast, anchovy 
was still found between the cities of 
Ite and Morro Sama and between Ca- 
mana and Ocona. Off the northern 
coast, the anchovy was only found 
between Huacho and Sucre and be- 
tween Salaverry and Isla Lobos. The 
Instituto del Mar (IMARPE) reports 
that the behavior of the anchovy had 
also changed and that schools had 
been found as deep as 200 m, making 
it impossible for Peruvian fishermen 
to catch them. The press reported in 
December 1982 that over 60,000 fish- 
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ermen and processing workers had 
been laid off. The 1982-83 El Nifio 
has be2n a special shock to the an- 
chovy fishermen. The Ministry open- 
ed a directed fishery for anchovy in 
1982, the first time in 3 years, after 
IMARPE reported that the stocks 
had begun to recover. (Directed an- 
chovy fishing had been prohibited 
since 1979 to protect the stocks.) 
Fishermen were reporting excellent 
catches until September 1982. The 
1982-83 El Nifio will almost certainly 
have a severe impact on anchovy 
stocks and may adversely affect 
catches until at least 1986. 


Sardine 


Preliminary reports suggest that 
while anchovy is severely affected, the 
sardine catch has been holding at 1982 
levels when the sardine catch was al- 
most 1.6 million tons. The January 
and February 1983 sardine catch was 
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0.4 million t, about the same as dur- 
ing the first 2 months of 1982. The 
impact, if any, on juvenile and larval 
sardine is yet to be determined. 


Mackerel 


IMARPE believes that the El Nifio 
may have actually had a beneficial im- 
pact on the mackerel fishery. Most 
Peruvian fishermen -cannot take ad- 
vantage of this development, how- 
ever, since only a few have vessels and 
gear capable of fishing mackerel. This 
may serve as an inducement for Peru- 
vian fishermen to form joint ventures 
with foreign countries which are 
already fishing mackerel off Peru, 
outside the country’s 200-mile limit. 
The increased availability of mackerel 
may reflect behavioral adjustments to 
changing oceanographic conditions. 
The long-term impact of El Nifio on 
mackerel stocks is yet to be deter- 
mined. 


Shrimp 


Peru’s growing shrimp culture in- 
dustry in the northern province of 
Tumbes has reportedly been heavily 
damaged by widespread flooding. 
The full extent of the damage is diffi- 
cult to assess because the heavy rains 
have also damaged roads, but it is 
estimated that as much as 80 percent 
of the ponds may have been de- 
stroyed. Peru exported most of its 
shrimp catch to the United States in 
1982 when shipments totaled 870 t 
worth $5.7 million. 

El Nifio has also displaced some 
species. The unusually warm water 
along Peru’s northern coast has al- 
lowed thread herring, usually found 
off Ecuador, to migrate southward. 
Peruvian fishermen have begun to 
fish the thread herring, but have had 
some difficulty, as it must be handled 
differently than the sardine and an- 
chovy to which they are more accus- 
tomed. This displacement has especi- 
ally hurt fishermen in southern Peru. 
Sardine and anchovy schools have re- 
portedly moved south to the cooler 
waters off northern Chile which has 
not been as severely affected by the 
warming trend in the eastern Pacific. 

The National Meteorological Cen- 
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ter (NMC) of the National Oceanic 
and Atmospheric Administration re- 
ports that sea surface temperature 
anomalies in the eastern Pacific had 
begun to decline slightly in early 
March 1983. Peruvian scientists be- 
lieved that the El Nifio was beginning 
to subside, but NMC officials be- 
lieved that while there were some pre- 
liminary indications that this may be 
sO, it was too early to know for cer- 
tain. NMC scientists report that a 
forecast of El Nifio’s persistence was 
virtually impossible at that time. They 
believe that while the sea surface tem- 
peratures may return to normal by 
spring or summer, there is a possibili- 
ty that anomalies could develop again 
in the fall. 


Processing Plants Close 


Peruvian officials estimate that as 
many as half of Peru’s fish processing 
plants may have to ciose in 1983. 
Companies affected will include both 
the fish meal reduction plants of the 
state fish meal company, Pescaperu, 
and private canneries. Many com- 
panies, especially the ones which had 
to borrow heavily during 1981 and 
1982, have reportedly accumulated 
huge debts which will be difficult to 
pay off at current interest rates. The 
1982-83 El Nifio has only added to 
their difficulties. 

Pescaperu reportedly lost more 
than $22 million in 1982. The declin- 
ing anchovy and sardine catch—a re- 
sult of El Nifio—may cause even larg- 
er operational losses in 1983 which 
some estimate at close to $100 million. 
Pescaperu Officials estimate that they 
may have to close 16 of their 36 pro- 
cessing plants. 

Many private proce’sing companies 
also had losses in 1982. Government 
officials estimate that Peruvian can- 
neries operated at only 15 percent of 
capacity during 1982. The companies 
have been hurt by a combination of 
rising production costs, falling inter- 
national prices, and high interest 
rates. Not all the canning companies 
reported losses in 1982. Those with 
adequate working capital were able to 
avoid borrowing at high interest rates 
and could adjust better to changing 


market conditions. Many companies 
which had to borrow heavily, how- 
ever, are now reporting serious losses 
caused by large unsold inventories of 
canned fish. Peruvian canneries have 
reported difficulties in marketing their 
canned fish production. To help these 
companies, the Ministry of Fisheries 
has relaxed regulations restricting fish 
meal production. The troubled com- 
panies have found it much easier to 
market fish meal than canned fish. 
The Ministry had been restricting fish 
meal production for several years as a 
management measure designed to 
channel Peru’s limited supply of fish 
into the production of edible com- 
modities. The Minister of Fisheries, 
Luis Percovich, however, stresses that 
the relaxation of regulations on fish 
meal production is only a temporary 
measure designed to help companies 
deal with their current liquidity prob- 
lems. 


Emergency Credits 


The Ministry of Fisheries has estab- 
lished a Commission at the Banco In- 
dustrial to ensure that the necessary 
funds are available, through commer- 
cial banks or the Central Bank, to 
establish a fund for troubled com- 
panies. The Ministry had planned to 
make $30 million available to com- 
panies and envisioned repayment over 
a 7-year period, including a 2-year 
grace period. Peru’s serious interna- 
tional balance of payments problem, 
however, is making it increasingly dif- 
ficult to obtain the needed emergency 
funding. 


Catch Quota 


The Ministry of Fisheries plans to 
allocate a quota of 850,000 t of sar- 
dines in 1983 which will be shared by 
Pescaperu and private fish canning 
and freezing companies. The quota 
was recommended by IMARPE and 
will, according to Secretary Perco- 
vich, be ‘‘spread over the entire 
year.’’ A scheduled rotation of fishing 
boats supplying Pescaperu fish meal 
plants and the privately owned can- 
ning and freezing plants were put into 
effect during March. (Source: IFR- 
83/37.) 





Panama’s Fisheries Down; 
EI Nifio Effects Unclear 


The Panamanian fishing industry 
experienced two difficult years in 1981 
and 1982. There is concern about the 
1983 fishing season, but it was not be- 
lieved that the temperature anomalies 
associated with the 1982-83 El Nifio in 
the eastern Pacific would adversely 
affect fishing throughout 1983. 

The major impact of the 1982-83 El 
Nifio was being felt off Peru and 
Ecuador. Temperature anomalies 
along Panama’s Pacific coast have 
not been severe; temperatures of only 
1-1.5°C above normal have been 
reported in the Gulf of Panama. Be- 
cause Panamanian fisheries are based 
on tropical species such as penaeid 
shrimp and thread herring, Panaman- 
ian officials do not believe that the 
small temperature anomalies will seri- 
ously affect stocks. Panamanian offi- 
cials point out that in past years, El 
Nifios in the eastern Pacific have 
sometimes actually had beneficial ef- 
fects on Panamian fisheries. Officials 
were at first hopeful that the same 
would happen again in late 1982. Pre- 
liminary reports from Panama, how- 
ever, suggest that these optimistic pro- 
jections did not materialize and that 
the 1982 catch declined. 

Panamanian fisheries have been de- 
clining since a near record catch of 
195,000 metric tons (t) was reported in 
1980. The 1981 catch decreased to 
132,000 t, mostly because of reduced 
catch of small pelagic fish which ac- 
count for most of the Panamanian 
fisheries catch. Heavy rains may have 
affected the catch in 1981. 

The catch continued to decline in 
1982, but complete statistics are not 
yet available. The catch of small 
pelagics (primarily thread herring and 
anchovy) was only 75,000 t in 1982, a 
25 percent decline from the reduced 
1981 levels. The small pelagic catch 
generally constitutes about 90 percent 
of Panama’s total fisheries catch. The 
continued decline of Panamanian 
fisheries in 1982 is not yet fully ex- 
plained. Most observers believe that it 
was primarily due to the slackening of 
coastal upwelling. Southward winds 
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blowing offshore during the dry 
season (December to March), slack- 
ened. These winds normally cause 
seasonal upwelling along the 
country’s Pacific coast, supporting 
the important small pelagic fishery for 
anchovy and thread herring in the Bay 
of Panama. Both Government offi- 
cials and researchers from the Smith- 
sonian Tropical Research Institute 
report that these offshore winds were 
substantially below normal levels dur- 
ing the 1982 dry season (December 
1981 to March 1982). 

Preliminary reports from Panama 
suggest tht 1983 may be another bad 
year for Panamanian fisheries and 
that the 1983 small pelagic catch may 
be even lower than in 1982. Offshore 
winds have again been weak, an in- 
dication that the upwelling needed to 
sustain the small pelagics may not be 
taking place. The El Nifio events are 
complex oceanographic phenomena 
which are not yet fully understood. 
The reported slackening of winds off 
Panama is probably related to the 
complex events taking place in the 
wider eastern Pacific. Even if the 
temperature anomalies off Panama 
have been minor, officials are con- 
cerned about the 1983 season which 
began in March. 

Shrimp is Panama’s most impor- 
tant fishery. Shrimp landings are 
small compared to landings of small 
pelagics, but far exceed their value. 
Government officials report that the 
1982 shrimp catch declined slightly 
to 6,932 t, or 2 percent below that of 
1981. While the total 1982 shrimp 
catch declined only slightly, fisher- 
men reported that the catch of one 
of the most valuable species, white 
shrimp, Penaeus occidentalis, de- 
clined 14 percent. Panamanian offi- 
cials do not believe that shrimp will 
be as severely affected by El Nifio as 
the small pelagics. If the 1982-83 El 
Nifio brings unusually heavy rains, 
as it has off several other countries, 
the shrimp season may even im- 
prove. Officials are more concerned 
about the increasing artisanal fish- 
ing for juvenile shrimp in coastal 
estuaries; this artisanal fishing has 
reached levels which are beginning 


to affect the coastal catch of the 
trawler fishermen. 

Panama’s fishing industry plays an 
important role in the local economy. 
Fishery products are the country’s 
third most important export com- 
modity, after bananas and sugar. 
Shrimp is the country’s major export 
product, earning $61 million, or near- 
ly 70 percent of the $90 million worth 
of fishery products exported to the 
United States in 1982. Because of the 
declining catch of small pelagics, fish 
meal exports to the United States 
totaled only 4,500 t in 1982, a 40 per- 
cent decline from the 7,600 t shipped 
in 1981. Panamanian regulations re- 
quire that a substantial proportion of 
the country’s fish meal be marketed 
domestically, where it is used to sup- 
port the country’s pig and poultry in- 
dustries, the major protein source for 
Panama’s rapidly growing popula- 
tion. (Source: IFR-83/43.) 


El Nifio Workshop 
Explores Ocean Warming 


The persistent warm water in the 
tropics and associated anomalies in 
the north Pacific Ocean, known as El 
Nifio, were intensively discussed by 
some 100 oceanographers, meteorolo- 
gists, and other scientists at a meeting 
held 24 March at Scripps Institution 
of Oceanography, La Jolla, Calif. 
The purpose of the workshop, spon- 
sored by the California Space Insti- 
tute (headquartered at Scripps) was to 
allow researchers from a variety of 
disciplines and several institutions to 
compare observations and share data 
resources. 

While no conclusions were made as 
to the causes of this El Nifio or its 
ultimate effects, according to Cather- 
ine Gautier, one of the conference co- 
ordinators and assistant director of 
Cal Space, the participants agreed 
that this event is one of the largest of 
its kind in the past 30 years, if not the 
century. 

Scientists first noted the warmer 
than normal temperatures in large 
sections of the central equatorial 
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Pacific last year and it later appeared 
eastward toward Central and South 
America. By early this year, warm 
water indirectly associated with El 
Nifio had reached northward along 
the coast of North America to the 
Gulf of Alaska, affecting the ecosys- 
tems of the equatorial region and 
coastal waters of California. Among 
the findings reported at the workshop 
were: 

1) Surface waters were warmer by 
as much as 4°C (7.2°F) during Oc- 
tober 1982 over much of the tropical 
Pacific. 

2) The surface warming at the 
equator extended to at least 100 m 
(330 feet) in depth, and subsurface 
temperatures away from the equator 
indicated widespread changes in the 
region’s ocean circulation. 

3) Catastrophic changes in bird 
populations on Christmas Island in 
the Pacific were described by Eliza- 
beth Schrieber of the Los Angeles 
Natural History Museum. 

4) Warm, moist air, coming from 
the tropics, helped produce a wetter 
than normal fall in the southwest. Ac- 
cording to Art Douglas of Creighton 
University, the stormy weather in 
California can be traced to vigorous 
mid-latitude storms steered towards 
the state by unusually deep and persis- 
tent low pressure in the east Central 
North Pacific. 

5) Abnormally warm water was ob- 
served along the California coast, 
along with markedly reduced upwell- 
ing, the process by which deeper, 
colder, and nutrient-rich water rises to 
the surface. 

6) Sea-surface heights were ab- 
normally high off California, with a 
monthly sea level off the Scripps In- 
stitution pier of more than 8 inches 
above normal. 

7) There has been a significant shift 
in marine life migrations during the 
winter, with a number of crabs, krill, 
and other marine animals inhabiting 
the waters off California that would 
otherwise occur more commonly in 
the warmer waters off Baja Califor- 
nia. 

8) Stormy weather and warmer sur- 
face temperatures during the winter 
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have dramatically decreased the size 
of kelp beds off California. 

The last major El Nifio event of this 
type off California was in 1957-58, 
and lasted more than 1 year. Scientists 
will be tracking the current El Nifio to 
see if it diminishes during the summer 
of 1983 or persists through to next 
winter. 


Production Begins at New 
Texas Redfish Hatchery 


Texas’ new saltwater redfish hatch- 
ery has produced its first dividends in 
the form of 3.4 million redfish fry, the 
Texas Parks and Wildlife Department 
(TPWD) reports. The event held spe- 
cial significance for TPWD biologists, 
since the fish represent the first tangi- 
ble returns from a unique cooperative 
venture involving the state, a private 
organization, and an electric power 
company. 

Construction of the $1.2 million 
hatchery was made possible by funds 
raised by the Gulf Coast Conserva- 
tion Association, and land donated by 
Central Power and Light Co. of Cor- 
pus Christi. The power company also 
permitted access to warm discharge 
waters which will keep the hatchery 
ponds usable virtually year-round. 

The fry were stocked into nine 
ponds in April and were expected to 
reach stocking size (about 2 inches) by 
15 May. ‘‘All the systems have func- 
tioned well, and we have had to make 
very few modifications along the 
way,”’ said hatchery biologist Gene 
McCarty of the indoor tank rooms 
where critical light and water 
temperature adjustments are neces- 
sary to induce the fish to spawn. 

The light/photoperiod manipula- 
tions ‘‘trick’’ the mature fish into be- 
lieving it’s time to spawn, which oc- 
curs in the fall for wild fish. Biologists 
collect the fertilized eggs in special 
containers and hold them for about a 
week, until the mouth parts develop 
and the fry are ready to be placed in 
rearing ponds. 

The effort is aimed at restoring red- 
fish populations which have been de- 


clining for the past decade. Studies of 
redfish spawned and reared at the de- 
partment’s reasearch facility at 
Palacios have shown the fingerling- 
sized redfish have good survival rates 
when released into the bays. More 
work was still underway to get re- 
maining spawning tanks operational. 
““We expect to get additional spawns 
in June, September, and October this 
year,’’ McCarty said. Officials predict 
as many as 15 million redfish finger- 
lings produced at the hatchery would 
be stocked in Texas bays by the end of 
1983. 


New Herring Sac Roe 
Management Plan Set 


A sac roe herring management plan 
released earlier this year establishes a 
standard method for calculating al- 
lowable harvest levels of southeastern 
Alaska herring stocks, the Depart- 
ment of Fish and Game (DFG) re- 
ports. In southeastern Alaska, herring 
stocks are harvested only when their 
size exceeds established threshold lev- 
els designed to protect the minimum 
spawning requirements for each 
stock. 

Harvest levels from _ individual 
stocks are currently held within a 
range of 10-20 percent of the herring 
in each stock. The actual percentage 
taken from an individual stock de- 
pends on how much larger a stock is 
than its threshold level. Under the 
standard management plan now in ef- 
fect, a 20 percent harvest level will be 
possible when a stock is six times as 
large as its threshold level. 

Herring stock size in southeastern 
Alaska is measured through hydro- 
acoustic surveys of overwintering 
populations and estimates derived 
from measurements of spawn deposi- 
tion. Based on last year’s spawning, 
harvests in 1983 will be allowed in 
only two areas: Kah Shakes, a gill net 
area near Ketchikan; and Sitka 
Sound, a purse seine area. Spawning 
populations in the other five sac roe 
fishing areas in southeast Alaska were 
not expected to reach the threshold 
level. 





Publications 


Foreign Fisheries 
Market Reports Available 


The NMFS Branch of Foreign 
Fisheries Analysis continuously re- 
ceives reports on fisheries from the 
two U.S. Regional Fishery Attachés 
and various U.S. diplomatic posts. 
The Branch sends the most interesting 
reports to the Department of Com- 
merce for distribution through its Na- 
tional Technical Information Service 
(NTIS), Springfield, VA 22161. 

Some of these reports, as well as 
materials prepared independently by 
the Branch and the NMFS Southeast 
Regional Office, are published as 
Foreign Fishery Leaflets or as Inter- 


national Fishery Reports. Reports are 
currently available on over 70 coun- 
tries and regions. Some of these are 
described below. About half of those 
available through NTIS (Africa- 
Morocco), as of 3 January 1983, were 
listed in the last issue; the remainder 
(Netherlands-Zambia) are printed 
here in Table 1. 


Philippine Fisheries 


The Philippine fishing industry is 
an important sector of the national 
economy, accounting for about 4.2 
percent of the country’s Gross Na- 


tional Product (GNP) and supporting 
an estimated 5 million people. Philip- 
pine fishermen caught 1.8 million 
metric tons (t) in 1981, an increase of 
over 100,000 t, or about 10 percent 
over the 1980 catch. Philippine fishery 
exports, however, declined in 1981 to 
65,700 t from 76,100 t in 1980. 

The Philippine Government has 
formed the Philippine Fishery Devel- 
opment Authority (FFDA) to acceler- 
ate the development of the fishing in- 
dustry in the Philippines and consoli- 
date several fishery-related Govern- 
ment agencies. However, there was 
considerable concern over a report 
that tuna are being fished so heavily in 
Philippine waters that it could be im- 
paired. 

The U.S. Embassy in Manila has 
prepared a 13-page report describing 
recent developments in the country’s 
fishing industry and its fisheries devel- 





Recordkeeping for the 
Commercial Fisherman 


The Washington Sea Grant Pro- 
gram, 3716 Brooklyn Ave., N.E., 
Seattle, WA 98105 has published the 
“Commercial Fishermen’s Record- 
keeping & Business Management 
Manual,’ WSG 82-3, by Pete 
Granger, former fisherman, industrial 
manager, and currently executive 
director of the West Coast Fisheries 
Development Foundation in Port- 
land, Oregon. The manual is an out- 
growth of a 12-hour business manage- 
ment course Granger once taught for 
commercial fishermen on the west 
coast. 

Brief but thorough, the author 
spells out the various levels of record- 
keeping in three sections. The first ex- 
plains the needs for and uses of rec- 
ordkeeping and checking accounts, 
trip logs, and fish catch records. 
Several blank pages for trip logs and 
catch records are preceded by direc- 
tions on their use. 

Section two, ‘‘Bookkeeping,”’ ex- 
plains and provides forms for crew 
settlement records, a revenue and 
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operating expense ledger, and an an- 
nual summary of operation. The final 
section gives helpful tips on managing 
and planning: Setting up an annual 
cash flow budget and a financial 
statement. With paper covers, the 
72-page ledger-type book is available 
from the publisher for $5 (make 
checks payable to ‘‘University of 
Washington’’). 


Also published by Washington Sea 
Grant is “Boating & Moorage in the 
*80’s,”” WSG-WO 82-1, the proceed- 
ings of a 1981 workshop edited by 
Robert F. Goodwin (paperbound, 
$8), which deals with current marina 
and boating issues. This industry has 
faced many political and economic 
changes and the workshop addressed 
methods of coping and adaptation. 
Topics include demand for moorage, 
financing, regulations, business man- 
agement, design and construction, 
and current legislative issues. The 
workshop was cosponsored by Wash- 
ington Sea Grant, the Northwest 
Marine Trade Association, and the 
Washington Public Ports Associa- 
tion. 


Minced Fish Conference 
Proceedings Published 


The National Fisheries Institute, 
1101 Connecticut Ave., N.W., Wash- 
ington, DC 20036, has published the 
complete “Proceedings of the Third 
National Technical Seminar on 
Mechanical Recovery and Utilization 
of Fish Flesh” which was held in 
Raleigh, N.C., 1-3 December 1980. 

The volume is a good review of 
U.S. resources for minced fish in the 
Northeast Pacific Ocean and Eastern 
Bering Sea and the South Atlantic/ 
Gulf of Mexico/South America re- 
gions. James Keay of the Torry Re- 
search Station reviews minced fish 
technology during 1970-80 while 
another section is devoted to current 
processing equipment. Other aspects 
examined in depth include biological 
and processing factors affecting func- 
tional properties, ingredients for 
product development, new product 
development for U.S. and foreign 
markets, and grades, standards, and 
quality control. A limited number of 
copies of the 581-page paperbound, 
8% x1l-inch volume are available 
from NFI at $25 each. 
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opment program. U.S. companies 
can order this report for $5.00 by re- 
questing report number ITA-82-11- 
026 from NTIS. 
The Icelandic Fisheries 

Iceland’s fishing industry is crucial 
to the country’s economy. Fishery 
products are the country’s primary 
export commodity. The growth of 
Iceland’s fishing industry leveled off 


in 1981 after several years of rapid ex- 
pansion. A decline in the 1982 catch 
and a weak international market for 
fishery products were the primary 
cause for the 1982 downturn in the 
Icelandic economy. 

The U.S. Embassy in Reykjavik 
has prepared a 24-page report entitled 
‘The Icelandic Fishing Industry, 
1981.’ The report reviews major de- 


velopments in the country’s fishing in- 
dustry during 1981. The report covers 
labor, employment, catch, process- 
ing, financing, government controls, 
international agreements, quotas, 
aquaculture, and 1982 prospects. It 
also includes six statistical tables. U.S. 
companies can obtain a copy of the 
report (ITA-82-09-001) for $5.00 
from NTIS. 


Table 1.—Foreign fishery reports available from NTIS (Netherlands-Zambia). 





Country/ 
region Title 


Pages 


Country/ 


Order no. Price region 


Title Pages Order no. Price 





Netherlands “Food Buyers Contacts Made 

at ROKA, Holland’s Biennial 

Food Show, 1980’ 25 
“Fisheries in the Nether- 

lands, 1979” 18 
Netherland 

Antilles 
New Zealand 


“Fisheries, 1980-81” 
“Lobster Fishery, 1975” 
“Commercial Fishing Equip- 
ment: Possibilities for 
Sales” 
“Fish and Fish Products, 
1977” 
“Fisheries, 1980’* 
“Marketing Survey: Fish” 
“Fisheries 1980” 
“Fisheries, 1981” 
“Fisheries, 1982” 
“Annual Outlook: Fishing In- 
dustry, 1976” 
“Fishing Industry, 1979” 
“Fishing Industry, 1980” 
“Fishing Industry, 1981” 
“Fishing Industry, 1973"? 
“Fishing Industry, 1975” 
“Fishing Industry, 1976” 
“Fishing Industry, 1977” 
“Fishing Industry, 1978” 
“Fishing Industry, 1979-80” 
“Fishing Equipment and Sup- 
plies, 1980” 
“Fishing Industry, 1981” 
“Fishing Industry, 1982” 
“Fisheries Expansion, 1978'’ 
“Reduction Fishing Restric- 
tions, 1979"? 
“Fishery Developments, 1980"* 
“Fishing Industry, 1980"? 
“Fishing Industry, 1979-80" 
“Fishing Industry, 1977” 
“Fishing Industry, 1980" 
“Fishing Industry, 1982” 
“Fishing Industry Develop- 
ments, 1976” 
“Fisheries, 1978’ 
“Fisheries, 1979” 
“Fishing Industry, 1979-80” 
“Fishing Industry, 1982” 
“Current State of Polish 
Fishing Industry, 1980” 
“Fishing Industry, 1980” 


Nicaragua 


Nigeria 


=e 


Panama 
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Philippines 


Poland 


Portugal 

Saudi 
Arabia 

Senegal 


“Fishing Industry, 1978” 
“Lobster Fishery, 1976"? 
“Fisheries, 1975-76"° 
“Industry Market Study, 1980” 
“Fisheries, 1982” 


Sierra 
Leone 
Singapore 

S. Africa 


DIB 80-07-4061 
DIB 80-09-003 


ITA 82-05-015 
DIB 77-08-045 


DIB 77-08-017 

S. Pacific 
DIB 78-02-028 
ITA 81-11-044 
DIB 78-10-027 
ITA 81-11-033 
ITA 82-01-014 
ITA 82-09-003 


Sweden 


DIB 77-09-021 
DIB 81-01-014 
DIB 81-03-061 
ITA 82-10-010 
PB 246-597 

DIB 76-09-027 
DIB 77-10-019 
DIB 78-09-017 
DIB 80-03-011 
DIB 81-01-008 


“Fisheries, 1976" 
“Fisheries, 1976-77" 
“Fishing Industry, 1975-76" 
“Loster Fisheries in South Afri- 
ca and Namibia, 1975-76” 24 
“Fisheries, 1977” 7 
“Fisheries, 1979” 5 
“Fisheries, 1980” 10 
“Fisheries, 1981” 10 
“Fisheries, 1982” 13 
“Eighth South Pacific Forum 
Documents, 1977” 
“Fishing Industry, 1975” 
“Fishing Industry, 1976” 
“Fish and Fish Products, 
1974-76” 
“Shrimp Fishery, 1977” 
“Fishing Industry, 1978” 
“Fishing Industry, 1979” 
“Fishing Industry, 1980” 
“Fishing Industry, 1975” 
“Fishing Production, 1976” 
“Fishing Industry, 1977” 
“Catch for Jan.-Oct. 1977 and 
Recent Fishery Develop- 
ments” 
“Indebtedness and General 
Financial Situation, 1977” 


32 DIB 77-08-008 
8 DIB 78-08-030 
15 DIB 77-08-041 


DIB 78-02-027 
DIB 78-04-035 
DIB 80-11-001 
ITA 81-11-035 
ITA 82-03-011 
ITA 82-09-004 


DIB 77-11-038 
DIB 76-02-002 
DIB 76-09-017 


DIB 77-05-015 
DIB 78-11-011 
DIB 79-10-015 
PB 81-226-318 
PB 81-08-103 
DIB 77-02-031 
DIB 77-09-026 
DIB 78-03-012 


DIB 78-04-036 


DIB 78-09-022 


“Fishery Catches, January- 


ITA 81-10-043 
ITA 82-01-012 
ITA 82-11-025 
DIB 80-03-021 


DIB 80-03-022 
DIB 80-07-023 
DIB 81-01-013 
DIB 80-10-007 
DIB 78-06-007 
DIB 80-12-013 
ITA 81-11-026 


Thailand 


Togo 
Trinidad 

and Tobago 
Tunisia 
DIB 77-03-002 
DIB 79-10-006 
DIB 80-10-010 
DIB 80-12-012 
ITA 82-11-026 


Uruguay 


U.S.S.R. 
Venezuela 
ITA 81-11-032 

DIB 81-03-056 


DIB 79-04-011 
DIB 77-11-037 
DIB 78-10-029 
ITA 81-08-005 


ITA 82-10-013 Zambia 


June 1978” 
“Fishing Industry, 1980” 
“Recent Developments in 
Fisheries, 1978” 
“Fishing Industry, 1980” 
“Fishing Industry, 1981” 
“Commercial Fisheries, 1976” 
“Commercial Fisheries, 1977” 
“Fisheries, 1978’ 
“Fisheries, 1975" 


“Fisheries, 1980" 
“Fisheries Assessment, 1977” 
“Fisheries, 1976"°* 
“Fisheries, 1975"° 
“Fishery Developments, 1979” 
“The Fishing Industry, 1981” 
“Whaling Industry, 1970-77" 
“Fishing Industry, 1975” 
“Fishing Industry, 1976” 
“Fishing Industry, 1977" 
“Fishing Industry, 1978-79” 
“Fishery Trade Mission, 
1980"° 


“U.S. Food Show, 1980" 
“The Fishing Industry, 1981” 
“Fishing Industry, 1981” 


DIB 78-12-010 
ITA 81-08-010 


DIB 79-04-012 
DIB 81-03-004 
ITA 81-08-010 
DIB 77-10-026 
DIB 78-09-021 
DIB 79-10-007 
DIB 78-01-035 


ITA 81-11-043 
DIB 78-04-037 
DIB 78-06-010 
DIB 77-08-040 
DIB 80-03-023 
ITA 82-01-007 
DIB 78-07-028 
DIB 77-11-032 
DIB 78-01-036 
DIB 78-08-029 
DIB 80-06-017 


DIB 80-07-015 
ITA 81-11-039 
ITA 82-03-013 
ITA 82-03-011 





See also pragenes lietings for Africa, Asia, Caribbean, Latin America, and the Middle East. 


d as an “I ti 
*Previounly released as a ‘Foreign Fishery Leaflet.” 
“Prepared by the Regional Fishery Attache. 





| Fishery Report” by the Branch of Foreign Fisheries Analysis, NMFS. 


5Prepared by the Commercial Development Services Branch in the NMFS Southeast Regional Office. 
Note: NTIS prices are subject to change without notice. For current price information call (703) 487-4650. 
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Technical Memoranda From the 
Southwest Fisheries Center 


In addition to its formal scientific 
publications, the National Marine 
Fisheries Service uses the NOAA 
Technical Memorandum series for in- 
formal publication of specialized 
reports that require multiple copies, 
but when complete formal review and 
editorial processing are not appropri- 
ate or feasible. However, documents 
in this series reflect sound profes- 
sional work and are referenced in for- 
mal journals. 

This quarter, the first 16 Technical 
Memoranda produced by the NMFS 
Southwest Fisheries Center, are listed. 
Copies may be purchased from the 
National Technical Information Ser- 
vice, U.S. Department of Commerce, 
5285 Port Royal Road, Springfield, 
VA 22161. 

“California’s Northern Anchovy 
Fishery: Biological and Economic 
Basis for Fishery Management,” by 
Daniel D. Huppert, Alec D. MacCall, 
Gary D. Stauffer, Keith R. Parker, 
Jane A. McMillan, and Herbert W. 
Frey. U.S. Dep. Commer., NOAA 
Tech. Memo NMFS SWFC-1, 134 p., 
April 1980. 

**Estimates of the Catch and Effort 
by Foreign Tuna Longliners and Bait- 
boats in the Fishery Conservation 
Zone of the Central and Western Pa- 
cific, 1965-77,” by Marian Y. Y. 
Yong and Jerry A. Wetherall. U.S. 
Dep. Commer., NOAA Tech. Memo 
NMFS SWFC-2, 103 p., May 1980. 

“The Mid-Net Zipper Ridge A 
Possible Cause of Unobserved Por- 
poise Mortality,” by David B. Holts, 
U.S. Dep. Commer., NOAA Tech. 
Memo NMFS SWFC-3, 3 p., May 
1980. 

“Biology & Economics of the Fish- 
ery for Jack Mackerel in the North- 
eastern Pacific,’ by Alec D. MacCall, 
Herbert W. Frey, Daniel D. Huppert, 
Eric H. Knaggs, Jane A. McMillan, 
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and Gary D. Stauffer. U.S. Dep. 
Commer., NOAA Tech. Memo 
NMFS SWFC-4, 79 p., June 1980. 

“Summary Report of the Billfish 
Stock Assessment Workshop on 
Pacific Resources, Honolulu Labora- 
tory, Southwest Fisheries Center, 
Honolulu, Hawaii, 5-14 December 
1977,” Richard S. Shomura (editor). 
U.S. Dep. Commer., NOAA Tech. 
Memo NMFS SWFC:-5, 58 p., July 
1980. 

“Results of the Chartered Cruise of 
the M/V Maria C. J., September 17 
to November 22, 1979,” by James M. 
Coe and Richard W. Butler. U.S. 
Dep. Commer., NOAA Tech. Memo 
NMFS SWFC-6, 25 p., July 1980. 

“Synopsis of Biological Data on the 
Green Turtle in the Hawaiian 
Islands,’ by George H. Balazs. U.S. 
Dep. Commer., NOAA Tech. Memo 
NMFS SWFC-7, 141 p., October 
1980. 

“Fishing Methods and Equipment 
of the U.S. West Coast Albacore 
Fleet,’ by Ronald C. Dotson. U.S. 
Dep. Commer., NOAA Tech. Memo 
NMFS SWFC-8, 126 p., December 
1980. 

“An Annotated Computer Bibli- 
ography of the Use of Karyotypic 
Analysis in the Subspecific Taxonomy 
of Mammals,” by Gary L. Worthen. 
U.S. Dep. Commer., NOAA Tech. 
Memo NMFS SWFC-9, 154 p., 
January 1981. 

“Albacore Trolling and Longline 
Exploration in Eastern North Pacific 
Waters During Mid-Winter 1981,” 
by R. Michael Laurs, Ronald J. 
Lynn, Robert Nishimoto, and Ronald 
Dotson. U.S. Dep. Commer., NOAA 
Tech. Memo NMFS SWFC-10, 92 p., 
March 1981. 

“Observations of Albacore (7hun- 
nus alalunga) Fishing off California in 
Relation to Sea Surface Temperature 


Isotherms as Measured by an Air- 
borne Infrared Radiometer,” by 
James L. Squire, Jr. U.S. Dep. Com- 
mer., NOAA Tech. Memo NMFS 
SWFC-11, 15 p., May 1981. 

**Stock Assessment Activities 
Within the National Marine Fisheries 
Service.”” U.S. Dep. Commer., 
NOAA Tech. Memo NMFS SWFC- 
12, 161 p., June 1981. 

“Planning Double-Tagging Experi- 
nients,” by Jerry A. Wetherall and 
Marian Y. Y. Yong. U.S. Dep. Com- 
mer., NOAA Tech. Memo NMFS 
SWFC-13, 44 p., June 1981. 

“Histological Gonad Analyses of 
Late Summer-Early Winter Collec- 
tions of Bigeye Tuna, Thunnus 
obesus, and Yellowfin Tuna, Thunnus 
albacares, From the Northwest Atlan- 
tic and Gulf of Mexico,”’ by Stephen 
R. Goldberg and Hillary Herring- 
Dyal. U.S. Dep. Commer., NOAA 
Tech. Memo NMFS SWFC-14, 9 p., 
June 1981. 

“Status Reports on World Tuna 
and Billfish Stocks.’ U.S. Dep. Com- 
mer., NOAA Tech. Memo NMFS 
SWFC-15, 302 p., July 1981. 

“An Evaluation of Tagging, Mark- 
ing, and Tattooing Techniques for 
Small Delphinids,’ by Merrill J. 
White, Jr., Jacqueline J. Jennings, 
Walter F. Gandy, and Lanny H. Cor- 
nell. U.S. Dep. Commer., NOAA 
Tech. Memo NMFS SWFC-16, 142 
p., November 1981. 


Netting Materials 
Volume Revised 


An updated and revised edition of 
Gerhard Klust’s ‘‘Netting Materials 
for Fishing Gear” has been published 
by Fishing News Books Ltd., 1 Long 
Garden Walk, Farnham, Surrey, 
England. One in the series of FAO 
Fishing Manuals, the book is designed 
to help fishermen and netmakers 
select the best type and size of netting 
materials for various applications. 

The first edition was published in 
1973, and there have been a number 
of modifications and additions to the 
book, especially with regard to the 
standards set by the International 
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Organization for Standardization. 
The book also reflects new develop- 
ments in terminology, and the tables 
provide revised data on the materials 
used in different types of nets. 

The author first reviews the fibers 
used for netting, dealing mostly with 
the composition, characteristics, and 
identification of the modern synthetic 
fibers. Terms and definitions relating 
to the construction and physical prop- 
erties of netting yarns are defined, 
and a description of the methods of 
designation of netting yarns is follow- 
ed by an analysis of such properties as 
breaking strength, elongation, knot 
stability, change of length in water, 
diameter, flexural stiffness, and abra- 
sive resistance. 

The final chapter deals with choos- 
ing materials and includes sections on 
making a choice for bottom trawl- 
nets, midwater trawlnets, purse 
seines, and gillnets. Well illustrated 
and providing detailed, practical ad- 
vice, the 192-page book is available 
from the publisher for £8.00 plus 80 p 
postage and handling. 


Economics of Fisheries 
and Aquaculture 


“Economics of Ocean Resources, A 
Research Agenda,” the proceedings 
of a September 1981 national work- 
shop sponsored by NOAA’s Office of 
Ocean Resources Coordination and 
Assessment, has been published by 
the Washington Sea Grant Program 
in Seattle. It was edited by Gardner 
M. Brown, Jr., and James A. Crutch- 
field. 

The workshop itself addressed the 
need for an improved economic 
framework for research in the devel- 
opment, utilization, and management 
of marine resources, and attempted to 
identify areas for productive research 
into the economics of all ocean re- 
sources: Fishes, hydrocarbons, miner- 
als, transportation, recreation, waste 
disposal, etc. 

With chapters on living resources, 
deep ocean mineral resources, oil and 
gas resources, environmental manage- 
ment, and marine transportation, the 
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volume considers a broad realm of 
economic aspects. James A. Crutch- 
field sets the tone with an overview 
paper, ‘‘A perspective on ocean re- 
sources,”’ discussing living and miner- 
al resources and energy from the sea. 
Dan Huppert, of the NMFS South- 
west Fisheries Center, provided a 
chapter on living marine resources, 
discussing fisheries management theo- 
ry, economic research for domestic 
fishery management, research on in- 
ternational economics, resource con- 
flicts and income distribution, and 
suggesting several research topics. 

Economics of marine-based recrea- 
tion is addressed by Gardner M. 
Brown, Jr., and Anthony D. Scott 
summarized the proceedings in a final 
chapter, ‘‘Capstone.’’ Each chapter 
ends with a summary of suggested re- 
search topics, references, and good, 
well-edited discussions which provide 
further food for thought. 

The paperbound 242-page volume 
is available from the University of 
Washington Press, Seattle, WA 98105 
for $12.00 plus $1.75 postage. 

Publication of “‘Aquaculture Eco- 
nomics Research in Asia,” IDRC- 
193e, has been announced by the In- 
ternational Development Research 
Center, P.O. Box 8500, Ottawa, Can- 
ada K1G 3H9. It is the proceedings of 
a workshop held in Singapore in June 
1981, cosponsored by the IDRC and 
the International Center for Living 
Aquatic Resources Management. 
Both agencies have initiated and sup- 
ported aquacultural economics re- 
search and seek a more coordinated 
approach to such studies, so that pro- 
duction can be increased economic- 
ally. 

Participants discussed how eco- 
nomics could contribute to the assess- 
ment and development of aquaculture 
production and marketing systems 
and to the better understanding of the 
social and economic functions aqua- 
culture plays in a particular society. 
The overall objective of the workshop 
was to demonstrate and encourage the 
use of economic analysis for aquacul- 
ture research and to help increase the 
research capacity for aquaculture eco- 
nomics in Asia. 


The presentations included a ses- 
sion On microeconomic analysis of ex- 
isting production systems (basic con- 
cepts and definitions, economics of 
Thailand catfish farming, Taiwan’s 
milkfish system, and Philippine milk- 
fish aquaculture). Another session on 
microeconomic analysis of experi- 
mental production systems provided 
analyses of the economics of raft far- 
ming of green mussels in Singapore, 
pig-fish farming operations in the 
Philippines, tilapia cage culture in Sri 
Lanka, and Indian composite fish 
culture. A final session on socioeco- 
nomics of aquaculture concluded with 
a plea for greater interaction between 
biologists and economists to distin- 
guish between the maximum points of 
biological production and economic 
profit and to produce more analytical 
economics studies of aquacultural sys- 
tems in the future. The paperbound, 
128-page volume is available from the 
publisher for $12.00. 

And, in the series ‘‘Mathematical 
Systems in Economics,”’ the German 
firm Athenaum-Hain-Scriptor-Han- 
stein, Postfach 1220, D-6240 Konig- 
stein/Ts., has published “‘Analyse und 
Kontrolle Fischereilicher Wirtschafts- 
system” by Manfred Nuske (price not 
listed). Entirely in German, the 
219-page paperbound volume reviews 
fisheries modeling, analysis, and 
regulation. 


Handling and Using 
the Shrimp By-Catch 


With global demand for fish for 
human food projected to double by 
the year 2000, utilization of the by- 
catch—fish thrown away at sea—is 
being eyed for greater use. “Fish By- 
Catch ... Bonus From The Sea,” a 
book jointly sponsored by FAO and 
the International Development Re- 
search Centre (IDRC), examines 
harvest potential, what is happening 
to it now, how it could be utilized for 
food, and future developments. 

First, a background to the shrimp 
by-catch problem, its uses, and pros- 
pects is given by Joseph Slavin, W. H. 
L. Allsopp, and E. R. Pariser. And, 
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an assessment is provided of such dis- 
carded fish resources from Guyanese 
waters, the southeastern United 
States, and the Gulf of California. 
A section on processing at sea re- 
views the handling of mixed catches, 
strategies to avoid by-catch in shrimp 
trawling, and the handling and 
storage of the by-catch at sea. Discus- 
sion of shore-based by-catch process- 
ing includes industrial uses, salting of 
minced fish, handling recovered fish 


flesh, surimi and jelly products, and 
several new salted and minced, can- 
ned, frozen, dried and fish silage 
products. 

Additional aspects covered are 
marketing, economics, and resource 
management. Regional and national 
developments in dealing with by-catch 
are given for several Latin American 
and Caribbean nations, Malaysia, 
Mozambique, Sri Lanka, and Thai- 
land. 


This volume, the report of a Tech- 
nical FAO Consultation on shrimp 
by-catch utilization in Georgetown, 
Guyana, in late 1981, provides a good 
review of the problem and prospects 
for utilization of this fishery resource. 
It concludes with an extensive bibli- 
ography on the by-catch problem and 
its utilization. The 163-page paper- 
bound book is available from the 
IDRC, P.O. Box 8500, Ottawa, Can- 
ada K1G 3H9 for $18.00. 





Bivalve Culture in Puget Sound and Asia 


“A Guide to Manila Clam Aqua- 
culture in Puget Sound” by G. J. 
Anderson, M. B. Miller, and K. K. 
Chew has been published by the 
Washington Sea Grant Program, 
3716 Brooklyn Ave. N.E., Seattle, 
WA 98105. Introduced to the area 50 
years ago, the Manila clam is now the 
second most important commercial 
clam in the state after the geoduck, 
and is important recreationally as 
well. However, excessive harvesting 
and damage to juveniles has caused it 
to decline, particularly on public 
beaches. 

This report presents the results of 
University of Washington studies on 
planting and rearing the species on 
various Puget Sound beaches to deter- 
mine its potential in supplementing in- 


tertidal clam stocks and enhancing the 
present supply through mariculture. It 
discusses the best locations for seed- 
ing, types of substrate needed, plot 
design and construction, seed acquisi- 
tion and handling, planting tech- 
niques, protection from predators, 
harvesting methods, economic feasi- 
bility, and recordkeeping. Despite its 
title, the report will probably be use- 
ful well outside the region. At 45 
pages, the paperbound report is avail- 
able from the publisher for $3.50. 
Checks should be made out to ‘‘Uni- 
versity of Washington.”’ 


“Bivalve Culture in Asia and the 
Pacific’, edited by F. B. Davy and M. 
Graham, presents the proceedings of 
a workshop held in Singapore in early 


1982. It was published by the Interna- 
tional Development Research Centre, 
P.O. Box 8500, Ottawa, Canada, 
K1G 3H9. 

Participants reviewed culture prac- 
tices, postharvest handling, econom- 
ics of mollusk management, and fu- 
ture research needs for such species as 
oysters, pearl oysters, clams, cockles, 
mussels, etc. Other brief items 
presented included nutritional data, 
processing, taxonomy, etc. 

The volume provides a good re- 
view, though brief, on the status of 
bivalve culture in the following coun- 
tries: Bangladesh, People’s Republic 
of China, Fiji, French Polynesia, In- 
dia, Indonesia, Malaysia, Papua New 
Guinea, Philippines, Singapore, Sri 
Lanka, Thailand. The 90-page paper- 
bound volume is available from the 
publisher for $5.00. 





Panamanian Fisheries Reports Available 


Panamanian fishermen reported 
landings of 193,000 metric tons (t), a 
35 percent increase over the 143,000 t 
landed in 1979. Most of the increase 
was due to larger catches of anchovy 
which are mostly reduced to fish 
meal. The shrimp catch totaled 5,600 
t, the best year since 1973. Even so, 
the shrimp industry was adversely af- 
fected by the rapidly increasing price 
of diesel fuel and declining interna- 
tional shrimp prices. The country’s 
small shrimp culture industry, 
however, may become an increasingly 
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important part of the entire fishing in- 
dustry. Government officials were 
pleased with the success of the new 
Vacamonte fishing port and were 
considering enlarging it. The U.S. 
Embassy in Panama City prepared a 
24-page report describing the coun- 
try’s fishing industry as of 1980. A 
copy of the report can be purchased 
for $5.00 by ordering report number 
ITA-82-01-012 from NTIS. 

Though it is the most important 
country in Central America, Panama 
reported landings of only 114,000 t in 


1981, a 41 percent decline from the 
193,000 t landed in 1980. The decline 
was due to smaller catches of anchovy 
which are reduced to fish meal. 
Shrimp fishermen, however, reported 
record landings of 7,000 t. Even so, 
the shrimp industry seemed adversely 
affected by rising diesel fuel prices 
and declining international shrimp 
prices. 

The U.S. Embassy in Panama City 
has prepared a second 31-page report 
describing Panama’s 1981 fishing in- 
dustry. A copy of the report can be 
purchased by ordering report number 
ITA-82-11-025 for $5.00 from NTIS. 
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Marine Fisheries Review publishes re- 
view articles, original research reports, sig- 
nificant progress reports, technical notes, 
and news articles on fisheries science, engi- 
neering, and economics, commercial and 
recreational fisheries, marine mammal 
studies, aquaculture, and U.S. and foreign 
fisheries developments. Emphasis, how- 
ever, is on in-depth review articles and 
practical or applied aspects of marine 
fisheries rather than pure research. 

Preferred paper length ranges from 4 to 
12 printed pages (about 10-40 manuscript 
pages), although shorter and longer papers 
are sometimes accepted. Papers are nor- 
mally printed within 4-6 months of accep- 
tance. Publication is hastened when 
manuscripts conform to the following rec- 
ommended guidelines. 


The Manuscript 


Submission of a manuscript to Marine 
Fisheries Review implies that the manu- 
script is the author’s own work, has not 
been submitted for publication elsewhere, 
and is ready for publication as submitted. 
Commerce Department personnel should 
submit papers under completed NOAA 
Form 25-700. 

Manuscripts must be typed (double- 
spaced) on high-quality white bond paper 
and submitted with two duplicate (but not 
carbon) copies. The complete manuscript 
normally includes a title page, a short ab- 
stract (if needed), text, literature citations, 
tables, figure legends, footnotes, and the 
figures. The title page should carry the ti- 
tle and the name, department, institution 
or other affiliation, and complete address 
(plus current address if different) of the 
author(s). Manuscript pages should be 
numbered and have 12-inch margins on 
all sides. Running heads are not used. An 
‘‘Acknowledgments”’ section, if needed, 
may be placed at the end of the text. Use 
of appendices is discouraged. 


Abstract and Headings 


Keep titles, heading, subheadings, and 
the abstract short and clear. Abstracts 
should be short (one-half page or less) and 
double-spaced. Paper titles should be no 
longer than 60 characters; a four- to five- 


Editorial Guidelines for 
Marine Fisheries Review 


word (40 to 45 characters) title is ideal. 
Use heads sparingly, if at all. Heads 
should contain only 2-5 words; do not 
stack heads of different sizes. 


Style 

In style, Marine Fisheries Review fol- 
lows the ‘‘U.S. Government Printing Of- 
fice Style Manual.” Fish names follow the 
American Fisheries Society’s Special Pub- 
lication No. 6, ‘‘A List of Common and 
Scientific Names of Fishes from the 
United States and Canada,”’ third edition, 
1970. The ‘‘Merriam-Webster Third New 
International Dictionary” is used as the 
authority for correct spelling and word di- 
vision. Only journal titles and scientific 
names (genera and species) should be itali- 
cized (underscored). Dates should be writ- 
ten as 3 November 1976. In text, literature 
is cited as Lynn and Reid (1968) or as 
(Lynn and Reid, 1968). Common abbrevi- 
ations and symbols such as mm, m, g, ml, 
mg, and °C (without periods) may be used 
with numerals. Measurements are pre- 
ferred in metric units; other equivalent 
units (i.e., fathoms, °F) may also be listed 
in parentheses. 


Tables and Footnotes 


Tables and footnotes should be typed 
separately and double-spaced. Tables 
should be numbered and referenced in 
text. Table headings and format should be 
consistent; do not use vertical rules. 


Literature Citations 


Title the list of references ‘‘Literature 
Cited’’ and include only published works 
or those actually in press. Citations must 
contain the complete title of the work, in- 
clusive pagination, full journal title, and 
the year, month, volume, and _ issue 
numbers of the publication. Unpublished 
reports or manuscripts and personal com- 
munications must be footnoted. Include 
the title, author, pagination of the 
manuscript or report, and the address 
where it is on file. For personal com- 
munications, list the name, affiliation, 
and address of the communicator. 

Citations should be double-spaced and 
listed alphabetically by the senior author’s 


surname and initials. Co-authors should 
be listed by initials and surname. Where 
two or more citations have the same auth- 
or(s), list them chronologically; where 
both author. and year match on two or 
more, use lower-case alphabet to distin- 
guish them (1969a, 1969b, 1969c, etc.). 

Authors must double-check all litera- 
ture cited; they alone are responsible for 
its accuracy. 


Figures 


All figures should be clearly identified 
with the author’s name and figure num- 
ber, if used. Figure legends should be brief 
and a copy may be taped to the back of 
the figure. Figures may or may not be 
numbered. Do not write on the back of 
photographs. Photographs should be 
black and white, 8 x 10 inches, sharply 
focused glossies of strong contrast. Poten- 
tial cover photos are welcome, but their 
return cannot be guaranteed. Magnifica- 
tion listed for photomicrographs must 
match the figure submitted (a scale bar 
may be preferred). 

Line art should be drawn with black In- 
dia ink on white paper. Design, symbols, 
and lettering should be neat, legible, and 
simple. Avoid freehand lettering and 
heavy lettering and shading that could fill 
in when the figure is reduced. Consider 
column and page sizes when designing 
figures. 


Finally 


First-rate, professional papers are neat, 
accurate, and complete. Authors should 
proofread the manuscript for typographi- 
cal errors and double-check its contents 
and appearance before submission. Mail 
the manuscript flat, first-class mail, to: 
Editor, Marine Fisheries Review, Scientif- 
ic Publications Office, National Marine 
Fisheries Service, NOAA, 7600 Sand 
Point Way N.E., Bin C15700, Seattle, 
WA 98115. 

The senior author will receive 50 re- 
prints (no cover) of his paper free of 
charge and 50 free copies are supplied to 
his organization. Cost estimates for addi- 
tional reprints can be supplied upon re- 
quest. 
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